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slass Factory Molds Are \ 





Ce 


The Peculiar and Severe Treatment to which These Molds Are Subjected Makes 
Their Successful Production a Metallurgical Rather Than a 


the best 
universally 
the 


day and yet the methods of 


LASS -is 
known 


one of 
and used 


substances of present 


its production and manufacture are 
practically unknown except to the 
people directly engaged in the in- 
dustry. The same is true of many 
manufactured articles which make our 
modern civilization possible; but 
while many oi these things are the 
result of modern processes and in- 


ventions and therefore in the natural 


order of things, are more or less of 
the 


ornament 


a mystery; manufacture of glass 


and dates back to 


the days when the ancient Egyptian and 


for use 


Babylonian civilizations were flourishing. 





FIG, 





1—THE PATTERN ON THE RIGHT AND HALF MOLD CASTING ON The 


Purely Mechanical Problem 


BY PAT DWYER 


According to Pliny the discovery 
of glass was accidental. A _ party, 
having built a fire of sea weed on a 


sandy beach, was surprised on raking 


over the ashes in the morning to find 


a fused, solid and semitransparent 


lump of material. Articles made of 


glass were familiar to the ancient 
Greeks and Romans and_ specimens 
found in the ruins of Pompeii and 
Herculaneum bear mute evidence that 


the inhabitants of those unfortunate 
cities were acquainted with its man- 
ufacture and use. The beautiful and 


artistic creations in for which it 


1 
glass 
was famous helped to spread the reputa- 


tion of Venice wid the immense, artistic 


and beautiful stained glass windows 





placed in some of the great European 
cathedrals in the middle ages still re- 


main as monuments to ‘the patience, 


art and skill of the master craftsmen 
who flourished in those times. 
The mixture of materials and the 


methods of melting glass have under- 


gone practically no change in recent 


years, but the manipulation of the 
molten glass into various commercial 
shapes has been highly developed. 
Mechanical methods largely have su- 
perseded early processes where suc- 
cess depended altogether on the skill 
and training of the operator’s hand 
and eye. \ great deal of artistic 
glass still is made by highly skilled 


mechanics Or more properly speaking, 
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LEFT FOR MAKING THE GLOBE SHOWN IN THE CENTER 











FIG. 2—MOLDS ARE CAST FACE DOWN WITH 

MOLD SHOWN IS FOR 
artists; but the great bulk of manu 
factured glass is made by machinery. 
This is true particularly of America 
and the countries supplied with Amer- 
ican machinery where the pressed 


glass industry has been brought to a 
high state of perfection. 

An the 
the industry 
States may be gained from a 
the United States 
geological survey in which it stated 
that 2,172,887 short tons of glass sand, 


and 
the 


idea of volume scope 


United 


recent 


glass in 


of 


bulletin issued by 


is 


having a value of $4,209,728 were pro 


duced in this country in 1918. The 
resources of the United States in 
sand suitable for making the more 
common kinds of glass are. great. 


Twenty states produced glass sand in 
1918 and deposits occur in other states 


in numerous localities. However, the 
great bulk of the sand used in the 
glass industry in the United States, 


or approximately 93 per cent, is pro- 
states which in the order 
Illinois, 


Virginia, 


duced in six 


of are: Pennsyl- 


New 


Pennsylvania, West 


production 
West 


Jersey and Ohio. 


vania, Missouri, 


Virginia and Ohio, in the order named, 


have the largest number of glass fac- 
tories because they have cheap and 
abundant natural gas for fuel. The 
producers of glass sand in Illinois 
and Missouri must sell their product 
at a low initial price to compete with 
producers in the states just named 





THE BODY OF THE CASTING IN THE COPE—THE 
4 DOUBLE BOTTLE MOLD 

Cast iron plays an insignificant part 
in the furnaces and appliances used 
for melting the glass, but in the 
manipulation of the material after it 
has been melted the various tools, 
machines and molds made of cast 
iron may safely be credited with the 
present tremendous volume of the 
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glass industry. 


glass is melted are built of 
in the shape of a ver- 
tical stack  compara- 


tively large at the bot- 


tom and tapering 
steadily 
top. A 


openings 


and 
the 
of 


provided 


sharply 
toward 
number 
the 


are in 


FIG. 3—TYPICAL 


CHILLS FOR 


WOODEN 
THE 


PATTERNS 
SAME 


AND 


The furnaces in which 
firebrick 












FOR 





MAKING 


WOODEN PATTERNS FOR MAKING 
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wall at a convenient height from the 
floor and each one of these openings 
communicates on the inside with a sim- 
ilar opening in the side of a fireclay 
pot in which the molten glass is con- 
tained. 
From a_ foundry 
in 


standpoinf, the 
charged practically the 
same manner as crucibles for melting 
metal and the analogy holds good 
throughout, for after the charge has 


pots are 


melted, it all is withdrawn before a 
fresh charge is added. About 75 per 
cent of each charge is made up of 


new material consisting of sand and 

quantities of other ingredients 
which are added to produce different 
qualities and forms of glass. The 
cent made up of 
broken glass which corresponds to the 
scrap, sprues and runners in a foundry. 
The number of pots in a_ furnace 
varies and depends, like the size of a 
cupola in a foundry, on the volume 
business done by that particular 
The pots never allowed 
but run continuously until 
out. 


small 


other 25 per is 


of 
factory. 
to 


are 
cool 
worn 

A considerable quantity of glass still 
is gathered by hand and blown into 
shape either with or without the use 
of molds, but the great bulk of glass 
made today, whether blown or pressed, 
formed in cast-iron molds. When 
glass is blown, the air from the work- 
man’s lungs or compressed air is used 
to the or inside shape 
the article, the cast iron mold 
simply forms the outside surface. In 
inaking articles, the 
mold is in two parts and forms both 
the inside and outside of the object. 
The upper part of the mold acts as a 
plunger determining the thickness of 
the glass walls and forcing the glass 
into all the impres- 
sions in the outside 
wall of the mold. Since 
it is essential that the 
plunger can be 
moved after it 
performed 
it follows 


iS 


form core of 


while 


pressed glass 


re- 
has 
its function 


that only 


SINGLE AND DOUBLE BOTTLE MOLDS, 


THE CHILLS 


ALSO 
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from a metal having a silicon content 
of 2.50 per cent in a light machinery 
shop to one running less than 1 per 
cent in a plow shop, which would pro- 
duce widely differing metals. 

Many different materials keve been 
tried in the manufacture of glass fac- 
tory molds, but none of them equals 
cast iron. The ideal mold must be 
hard enough to take a high polish 
and to resist the constant scouring 












necessary to keep it in goed working 
shop has its own standard mixtures condition; and still be soft enough 
which are as nearly the same and as [tO permit the machinist to tool and 
few as possible to cover a given finish the face at a reasonable cost. 
range of work. An inquiry conducted ‘he same condition prevails to a 
recently by THe Founpry revealed that Certain extent in the mannfacture of 
there oe no unanimity of opinion molds for rubber tires and the same 
among the different foundries pro- M™€asures practically are observed to 
ducing molds in which glass is to be attain the desired results. The face 
blown or pressed. Any jobbing gray of the mold in both cases is poured 
iron foundry is willing to take on @gainst a chill and in some cases 
an order for some of this work and Where the amount of glass factory 
then pour the castings, as one found- work on the floor seemed to war 


ryman expressed it, “from our regular rant, special charges have been made 





vicinity of the machine shop which up to pour it. At least one foundry 





has the order for supplying molds. claims to get superior molds from a 





_ mixture.” This regular mixture varied semisteel mixture while another which 
FIG. 4—PLASTER OF PARIS IS USED EXTEN 


SIVELY FOR MAKING GLASS FACTORY MOLDS 
IT CAN BE MANIPULATED EASILY 





certain shapes can be made by this 
process. As in foundry work ingenious 
mechanical devices are employed to pro- 
duce complicated shapes which at a 
casual glance would be deemed im- 
possible of production on a press. 

The flat, iron plates on which hand 
wrought glass, plate and window glass 
are manipulated require no_ special 
comment other than that they must 
be planed absolutely flat and accurate, 
but the molds in which glass is blown 
or pressed call for the highest type 
of skill and patience on the part of 
the machinist who finishes them. All 
the larger glass factories ma/‘ntain 
their own mold finishing shops and in 
addition to these many shops in the 
principal glassmaking centers are de- 
voted to this class of work exclusive- 
ly. Their work is by no means con- 
fined to the shops in their immediate 
Vicinity but as in the case of some 
of the famous American machines for 
which the molds are intended, their 
orders come from every country in 
the world where glassmaking machin- 
ery is used. 

The creative spirit which brought 
some of these almost human machines 
into existence and the high degree 
of skill necessary to finish the molds 
seem to have stopped at the door 
of the machine shop. At present 
there are no foundries devoted espe- 
cially to the production of glass house 
molds. Such castings generally are 
made in some jobbing shop in the 





FIG. 5—AN ASSEMBLED MOLD FOR MAKING THE AUTOMOBILE HEADLIGHT WHICH IS 
SHOWN IN THE FOREGROUND 


It is well known that every jobbing 
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FIG, 6—BOTTLE MOLDS CHIPPED AND CLEANED 


coes a considerable amount of this 
kind of work uses charcoal pig iron 
in the mixture. 

The superintendent of one glass 
factory frankly stated that he was 
disappointed in the quality of most 
of the molds received. This factory 
inaintains its own finishing shop, but 
as in the case of other factories places 
its orders for castings with any shop 
that is willing to take them. He 
pointed out that in many cases this 
is an absolute necessity because fre- 
quently they receive orders for glass 
goods which must be delivered on a 
certain date or the order forfeited. 


lc then is a case of getting the mold 


castings in the shortest possible time 
and the foundry which promises the 
quickest delivery gets the order. He 
said that it is not a question of cost 
either with his company or any othe: 
with which he is acquainted, they are 
perfectly willing to pay a premium to 
secure satisfactory molds; but so far 
have been unable to do so 

For various reasons none of the 
class manufacturing companies, as yet 
has seen fit to operate its own foundry, 
but at the present time one of the 
largest seriously is contemplating the 
erection of a small foundry in which 
io 6Carry On a series of experiments 
tc determine just what is the mosi 
satisfactory iron for glass bottle 
molds. The molds are subjected to 
many severe tests and it is only 
natural to suppose that a special iron 
developed to meet these conditions 
would be a dividend paying invest- 
ment. 

When in use. glass molds are kept 





READY FOR SHIPMENT TO THE MACHINE SHOP 


as nearly as possible at a uniform 
temperature of 300 degrees Fahr.  [f 
they are used while at a lower tem- 
perature fish scales or Dlisters are 
formed on the surface of the bottle, 
while if they become much hotter the 
molten glass adheres to the face of the 
1nold. The molds are swabbed lightly 
with crude oil at frequent intervals. 
The frequency of this treatment varies 
according to the size of the bottle, but 
lit general it may be said that one 
upplication of oil is sufficient for the 
blowing of from 20 to 30 bottles. The 
cil seems to perform the same _ func- 
tion in the iron molds that coal dust 
does in a sand mold for an iron cast- 
ing. It makes the face of the mold 
smooth and_= shiny. 

Constant. use of the machine operat- 
ing these bottle molds soon would cause 
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tne molas to become red hot and there- 
To obviate such a con- 
tingency, an air jet connected to the 
central air supply is located over the 
opening in each mold and may _ be 
regulated to blow cold air into each 


fcre useless. 


mold on its passage between fuli and 
empty. ; 

Some years ago, and even yet in some 
piaces where bottles are blown by in- 
dividual workmen, artificial cooling of 
the molds was not considered necessary. 
Each workman was provided with two 
duplicate molds and by using them 
alternately he was enabled to maintain 
the proper temperature. Each work- 
nian gathered his own glass and blew 
the bottle. His helper attended to open- 
ing and closing the hinged molds. 
These old time bottle blowers worked 
at a remarkably swift pace but have 
been nearly all displaced in recent 
years by one of two types of American 
bottle blowing machines which prac 
tically have revolutionized the bottle 
blowing industry. It is conservatively 
cstimated that each machine dees the 
work of nine men, besides doing it 
better, cheaper and more uniformly. 
The machines are automatic and pei 
form every operation in the formation 
. a bottle from sucking up the glass 
from the pot to depositing the finished 


A 


bottle on a conveyer belt which carrics 
it into the lehr or oven where it is 
annealed. ‘The capacity of the machin 
cepends on the shape and size of the 
particular bottle on which it is operat- 
ing but for an illustration it may be 
said that it is capable of turning out 
5000 quart milk bottles in a 9-hour day 
On the large size bottles the molds ar 
single but the molds for small bottles 
are double, thateis, each unit contains 
two molds and therefore the output 
of the machine is doubled while work- 
ing at the same speed. Triple molds 
are under consideration at -the present 
time. 


Typical patterns together with the 





FIG. 7—ON THIS PARTICULAR JOB TWO MEN WORKING PIECE WORK MAKE 80 MOLDS A DAY 




















August 1, 1920 THE FOUNDRY 589 





























FIG. S—COVERING FRAME FOR A) MOLD IN) WHICH GLASS CASKETS ARE Paks SED 


hills used for making bottle molds are The chills in some shops are oiled, but iistances. The latter is a pariicularly 
hown in Fig. 3. A pile of castings the popular practice is to give them a ccnvenient medium for securing repre 

wade from these patterns is shown in jight coat of blackwash and dry them cuctions from sample pieces submitted 
lig. O and a floor of molds ready { ii the oven before using as patterns In many cases it. solves 
pour is shown in Fig. 7. \ close up The smaller chills lik hose shown the problem of making intricate core 


ew of one of the molds is shown in’ in Fig. 2 are solid: but large ones hexes and maintaining an even thick- 


ig. 2, in which it will be noted that illustrated at C in Fig. 3 are lightened ness of metal throughout the walls ef 
i¢ casting is all in the cop The ou the lower side. The term il as the desired casting. In the pattern 
Ids on this particular floor are made applied to these devices is rather mi shown at /’, Fig. 1, plaster has been 

a pneumatic jolt-squeezer but eading inasmuch = as_ the are not used to increase the size of a wooden 
any shops they are rammed by hand cxpected to chill the face of the casting. yuttern from a 12 to a 14-ineh size. 
her on a bench or on the floor I ihe entire interior face of these molds At G, in the same figure, is shown one- 
e mold shown in the illustration, th has to be machined all over, a process balf of a casting fer making the mold 
pe part of the flask is set on the « course which would .be manifestiv in which the globe in the center is made. 
ichine first, filled with sand and impossible if the ir is chilled nn In all pressed glass work and in the 
Ited. It then is turned over, the di the proper sense of the word, tl is imajority of ‘blown glass objects there 

on, filled with sand and squeezed. if the carbon was in th mbined is a well defined seam or seams indi- 
e drag is lifted off first and placed orm and the iren in-_ th dition cating the joints of the mold in which 
the floor, then the pattern is drawn known in the foundry as wh the object was mad Ini the globe 
t of the cope, after which the riser Wood is used both r patterns d shown in the illustration and all similar 
d gate are reamed out. The core 4A coreboxes, except in cases hh ther ods there is no seam or mark to in- 

2, to form the recess at the bottom, is a great deal of intricate detail work dicate that they were blown in a jointed 
1 the chills B then are placed in the rd ornamentation to be reproduced. acold. The explanation lies in the man- 
ag aiter which the mold is closed. Flaster of paris is substituted in such r in which the ¢glass is) manipulated 











Pid, 9—OUTSIDE PART OF MOLD FOR MAKING GLASS CASKETS—THE CASTING WAS MADE IN A SKIN DRIED MOLD AND POURED IN THE 
POSITION SHOWN 
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while it is being blown. The mold is 
painted with oil and then dusted lightly 
with fine apple wood sawdust. While 
the blowing is going on, the blow pipe 
to which the glass is attached is slowly 
1otated to impart a horizontal motion 
to the globe. The sawdust acts as a 
Luffer, cushion and lubricant, all com- 
Lined and the result is a globe which 
does not show any sign ot a moc 
One application of oil and saw- 
dust generally is sufficient fer approxi- 
imately 50 operations 
fresh coating is applied. 


joint. 


after which a 


A curious factor of glass, particu- 
larly pressed glass, is that the quality 
and degree of finish on the face of the 
mold is directly reflected in the prod- 


uct. A mold made of hard close 
grained iron, having a smooth and 
highly finished surface will produce 
glass goods having a much _ better 
appearance than molds made of a 
softer grade of iron. Furthermore, 


since the molds have to be scoured 


at frequent intervals to remove the 
scale which forms as a result of using 
oil on the face, the molds made of a 
hard grade of iron will give much 
longer service than those made of a 
comparatively soft grade. The molds 
are held to close limits as to size and 
when these limits are exceeded the 
mold has to be scrapped irrespective 
of whether it is in good working con- 
dition or not. 


Preparing Graphite for 
Foundry Facing 


The Canadian department of mines 
has issued a comprehensive pamphlet, 
by Hugh S. Spence, describing the 
production and uses of graphite. On 


foundry facings, Mr. 


While 


rials are used for this purpose, 


the subject of 


Spence says: different mate- 
includ- 
ing talc or soapstone, carborundum, 
and various forms of carbon, such as 
retort 
carbon, etc., graphite is the most im- 
portant of the 
mold surfaces, and 


are used in 


sea coal, charcoal, coke, gas 


facing materials for 
large quantities 
foundry work. Prac- 
tically the only market for the low- 
grade dust graphite from the refining 
mills, which contains between 40 and 
60 per cent 
facing trade. 
The preparation of 


carbon, is the foundry 
graphite for 
facings, apart from 
drying and 


the preliminary 
crushing that may be 
necessary when the raw material is 
crude ores, such as Korean, Mexican, 
etc., and which are not required in 
the case of mill dust, involves grind- 
ing in tube mills, the product 


which is air floated. 


from 


Inasmuch as graphite possesses no 
adhesive property, it is necessary to 
add a proper bonding constituent to 
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it when used as a facing for mold 
surfaces. This binding material is, 
usually, of a clayey, refractory nature. 
The binder absorbs a certain amount 
of moisture from the mold, and this 
holds the facing in place; and when 
the clay is calcined by the molten 
metal, the facing is rendered some- 
what porous, thus allowing the exit 
of moisture and _ occluded gases. 
Proper proportioning of the graphite 
and binder is important, since, if there 
is too much of the latter, peeling be- 
comes difficult, and if too little, the 
graphite runs before the metal flowing 
in. 

In applying graphite to green sand 
molds, it is usually dusted on and 
then slicked off with the tool, or else 
rubbed on with the hand and the 
excess blown away. It is also laid 
on with a fine brush, care being taken 
not to disturb the sand _ surface. 

For dry sand work, the graphite 
is applied wet, in the form of a wash, 
the liquid used being molasses water 
cr some other solution 
substance 


containing 
adhe- 
sive qualities, such as the waste liquor 


vegetable possessing 


from pulp mills—glutrin. The graph- 
ite is usually mixed with fireclay, and 
a syrupy mixture is obtained which is 
applied with a swab. 

With regard to the grade of graph- 
ite best adapted for foundry facings, 
the best results are obtained by the 
use of high grade flake. This mate- 
rial may be adulterated considerably 
and yet be better than the 
varieties of graphite. 


poorer 
Soapstone, coke, 
anthracite, and even bituminous coal 
are often ground up with graphite in 
order to cheapen the mixture. The 
preparation of specifications, 
reliable tests, is one of 


proper 
based upon 
the urgent problems of the foundry. 

In the manufacture of foundry fac- 
ings, graphite is 
in the making of any 


more utilized than 
other article 
in common use, with the exception of 
crucibles. 


Deep Etchings of Steel 
Reveals Defects 


The method of deep etching steel by 
means of concentrated acids was 
studied by the bureau of standards 
and the details of the tests are given 
in technologic paper No. 156 of the 
bureau. It was found that the choice 
of acids is df minor consideration pro- 
vided the acid is concentrated enough 
The re- 
metallographic 
steel revealed by deep 
etching are of types: 
mechanical 
physical 


to produce a vigorous action. 
port says that the 
features of 
three general 
Chemical inhomogeneity, 
nonuniformity, and discon- 


tinuities. Chemical inhomogeneity, 
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usually the result of segregation, shows 
itself by a more vigorous roughening 
and pitting of the impure _ portions 
Sulphides and other inclosures are 
rapidly dissolved and the resulting pits 
are then deepened and widened. 


Steel which is not mechanically uni- 
form throughout because of the pres- 
ence of initial stresses, which may be 
the result of previous mechanical work 
or of too vigorous quenching during 
heat treatment, will split when deeply 
etched, provided the stresses are of 
sufficient magnitude. Commercial 
bearing balls of different types were 
used to illustrate this feature. 
shown that this tendency to crack 
upon etching may be eliminated by 
suitable heat treatment. The behavior 
of steel, in this respect, is identical 
with the corrosion cracking of brasses 
and bronzes. 


It was 


Physical discontinuities, such as in 
ternal fractures, etc., which may exist 
in steel, are revealed by deep etching 
The acid serves to widen and deepen 
these discontinuities within the meta! 





Incorporate New Company 


The Midstates Engineering Co. re 
cently has been incorporated with o! 
fices in the Westminster building, Chi 
cago, to engage in industrial powe: 
and plant engineering. J. H. Milliken 
will direct the equipment and comme: 
cial division while the engineering 
work will be in charge of R. J. Gaudy 
president. 


Start Nitro Plant 


The Central Foundry Equipment 
Co., which purchased a plant site, in 
Nitro, W. Va., in March, has started 
operations. The site purchased by the 
equipment company, which is a branch 
of the Central Foundry Equipment 
Co., Columbus, O., is part of the 
government reservation and comprises 
about ten acres. The principal build 
ings include a welding shop, black- 
smith shop, pattern shop, foundry, ma- 
chine shop and assembling department 
Officials of the company who are 
now at Nitro are W. C. Chatfield, for- 
merly connected with the’ Kanawha 
Mfg. Co., foundry superintendent, T. 
S. Softly, formerly with the London 
Scottish Engineering Co. of London, 
England, superintendent of the ma- 
chine shop, and J. W. McDowell, office 
manager, 


The Brunner Foundry & Machinery 
Co., Peru, Ill, the Wills Mfg. Co., 
Mendota, Ill, and the H. B. Com 
pressor & Pump Co., Chicago, recentls 
have been consolidated as the Mundi 
Mfg. Co., Peru. 




















Chemical Reactions in the Cupola 


Height of Fuel Bed Determines Whether All Available Heat Is Secured from the 


Fuel—Air Volume Instead of Air Pressure Should be Measured— 


Low Bed Causes Oxidized Iron 


HE cupola is conceded to be 
the easiest and _ cheapest 
melting medium for cast 
iron. It is the apparatus 
universally used for converting exact- 
iy proportioned mixtures of pig iron 
and scrap into highly superheated 
molten iron for pouring molds. Much 
depends upon converting the metal 
charged into the cupola into service- 
able molten material, and the slightest 
deviation from standard practice may 
result in higher losses, particularly if 
much machining is done. Therefore, 
is obligatory to provide for con- 
scientious weighing uniformity in 


BY RICHARD MOLDENKE 


with maximum super-heat in the 
molten metal produced. <A _ further 
point is that this position of the bed 
also means the complete 
utilization and elimination of the 
oxygen of the blast, and avoiding the 
dangers of oxidized metal for pouring 
the molds. 

As the 
tuyeres it goes inward and upward 
through the coke bed, oxygen being 
used until all of it is combined, either 
with the fuel or with the iron or its 
mietalloids. 


practically 


blast passes through the 


With a steady stream of 
air, the velocity of the gases formed 


The number of revolutions per min- 
ute of the blower can then be fig- 
ured. After the correct number of 
revolutions per minute are established 
for the blower, its speed should not 
be changed from beginning to end of 
the heat. 

Forcing the cupola by blowing in 
more air means a higher gas velocity 
in the bed, which must therefore be 
made higher to get the ideal melting 
position. The uncertainties within 
the cupola are increased under such 
forced conditions. Therefore, it is 
not good practice to force a cupola. 

If necessary either the heat 





and distribution of 
the items making up the charges, 
blast regulations, etc. The first 
detail to watch is the height of 
the fuel bed. This should not 
nly be kept at a proper height, 
but should remain level through- 
out the heat. Its 
function of 
proportion 
blast remaining 
blast volume is 
is will be 
following: 


the sequence 


height is a 
the metal and fuel 
being charged, the 
constant. The 
most important, 
understood from the 
The oxygen of the air 
blown into the cupola combines 
vith the coke and evolves the 





ings. 
coke and iron conserves coke. 


ORRECT cupola practice ts 


responsible 
for quality in the tron melted for cast- 

Further the correct proportioning of 
Therefore, it 
is essential in producing first class castings 
with a@ minimum amount of coke to know 
what constitutes sound cupola practice. 
foundrymen have found the most economical bed is 
way to operate their cupola but there are 
many who could tmprove on 
process. 


Some 


their melting ly 
This abstract from an article pre- 
sented by Dr. Richard Moldenke at a recent 
meeting of the Southern Metal Trade asso- 
ciation, held at Atlanta, giving as it does 
the theory as well as the practice of melting the 
in the cupola, offers a system for comparison. 


should be lengthened or the 
capacity of the cupola should 
be augmented by increasing the 
diameter, if possible. On _ the 
other hand, by decreasing the 
blast volume below normal, the 
velocity of the gases within the 
cupola is reduced, and unless the 
lowered there is danger 
of the formation of the previous- 


mentioned carbon monoxide, 
with loss of efficiency in the 
melting operation. The _ ten- 


dency of the blast is to hug the 
lining and leave the center of 
charges only partially af- 
fected, thus heaping up a cone 
in the center of the bed and 








heat necessary to melt the iron. 
[t is essential that this com- 
bustion of the fuel be as com- 
plete as possible so as to con- 
ert the carbon into carbon dioxide 


cas. A pound of carbon in the fuel 
will yield 14,500 heat 
burned to carbon 
ever, this gas is 
incandescent 


when 
How- 
unite with 
carbon and form = an- 
other gas called carbon monoxide, 
nd if allowed to do so by having 
too high a bed, the heat units pro- 
duced by the pound of carbon in ques- 
tion will diminish to 4400. The other 
10,100 heat units are lost by being 

ked up in the new gas which later 
burns as it is met by the air drawn 
in at the charging door. Thus about 
two-thirds of the available heat of the 
fvel will be wasted and dissipated 
in the atmosphere if complete com- 
bustion does not take place in the 
pola. This makes it important to 
ve the proper height of bed to get 
e maximum of carbon dioxide and a 
iinimum of carbon monoxide, thus 
producing the highest temperature 


units 
dioxide. 
able to 


I 


within the bed will remain constant, 


and hence it is possible to adjust the 


bed height to be right for a given 
set of cupola conditions. That is, 
once the proper height is known, it 


can be kept at that point by 
that the intermediate 


seeing 


coke charges 


just replace the upper part of the 
bed consumed, provided the blast 
volume is not changed by meddling 


with the regulation of the blower. If 
the blast volume is adjusted properly 
to the diameter of the cupola inside 
the lining, it will be normal within 
high and low points incident to the 
interior conditions at the end and the 
beginning of a heat. Thus, with a 
cupola 54 inches diameter inside the 


lining, there should be 10 tons of 
iron melted an hour. This means 
that as 30,000 cubic feet of air are 


required in melting a ton of iron, air 
must be put through the cupola at 
the rate of 300,000 cubic feet per 
hour, or 5000 cubic feet per minute. 
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causing 
cupola 


irregular melting. The 
should be operated at _ full 
capacity and, if the comes 
too fast, the blast should be com- 
pletely shut off periodically to stop 
melting long enough to allow dis- 
posal of the molten metal. It is nec- 
essary to open one of the peep-holes 
in the tuyeres at least partially to 
prevent the gases from backing up 
into the blower, with disastrous con- 
sequences when again starting to melt. 

An easy practical way of determining 
the height of the bed is available to the 
foundryman. He should leave the tap 
hole open and count the time from blast 
on to first tron as it runs over the 
spout. This should not be less than 
8 minutes nor more than 10. The 
drops of metal passing the tuyeres 
should be seen in about 6 minutes. 
The bed charge is adjusted from day 
te day until these figures are obtained, 
and the result is the correct bed 
height, which with properly regulated 
blast conditions, should be about 24 


iron 
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inehes above the top o tne % eres down. Adjusti the t¢ iedia te 
of whicl there should ( but one coke charges from 10 to 1 to perhaps 
{ > ] + ] _ * 
row of proper size. 9 to 1, or in cases of high steel scrap 
he next point to watch is that the percentages even 7 to 1, will ma‘ntain 
‘ of é re ! mal the proper height of bed throughout 
eae See ges { heat. 
eC” t r¢ ( O det ol ( iry | Id D« 
( eC i d heavy sectioned scrap 
{ ‘ ai l lig] scrap Phe higher 
| 
( stec orp 
‘ eq rement ot hea S ins Ol 
‘ ] ] distance oO | pieces 
R () the r the bed in such ch ging se- 
is ence result in melting the whole 
- |), | dri t inches terial together. Charging the steel 
gh sed ¢ lie s that it melts with = the 
, < n ¢ J nd scrap ol the ¢ rec above 
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say | 1 that it < lacing of the pig iron the rim 
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f_inc] lave? coke to ! t the 1! the middle The melting ratio at 
r¢ ) é » € tile inl mav be 16 to 1 nd th t in 
rv conditions o charging, t takes the middle 5 to 1. This can only 
eA ad onic oan amelie 100% s of mean burned iron at the rim mixing 
‘r4 t_incl er oO g th good etal in the center, and 
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es rt oO ( bed belo 
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y lit S nce ed t 18 too cold 
' ( } loo low a bed, o1 
ect re t ( ¢ ther nd neans eq l cold 
() fa) Tt s bee: me ed bel 
tt t e point < axin n temperatul oO! 
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; ner ¢ t t posure to eK oxygel { in th 
a hould be onfine t ZO} blast, and the consequen is a dis 
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freezing point to such an extent that 
this iron cannot be held in the ladk 
for any length of time... It has no 


life, as the foundryman designates 





the condition, and must be poured 
quickly When an iron such as this 
-- 1 


is poured into theggnold, it sets too 
fast for proper feeding, the gates ar 
cut off too quickiy, and the result 
serious internal shripkage. More th 
le quantity of dissolved gas 
1S great, and a reaction between in 
oxygen present and the carbon, whic! 
ay still go on while the molte: 
metal sets in the mold, results in ga 
bubbles. These rise and are caug 
by the skin of metal already formed 
Later they are revealed when tl 
castings are machined. Besides this 
the undue casting strains, cracks, cold 
shuts and other troubles result. Th 
old foundry remedy Of cutting in tw 
the metal and coke charges, usuall 
resorted to when things get desper 
ately bad, is an instinctive feeling that 
all is not well with the fuel bed 
Indeed the cutting in half of t! 
distance the bed may go up and dow: 
during the melting by using hal! 
sized charges, is exactly in line wit! 
the scientific correction of the tro 
ble. It is the heavy fluctuation 
the height of the bed that accow 
for the fact that good and bad ca 
ings are made from the same charg 
the molding conditions being rig 
The last portion of every char 
too large, gets down too low and 
resulting molten metal is damag 
correspondingly by contact with 
oxygen from the blast. 





EK. C. Hummel recently purchased 





controlling interest and has incorporat 
the Philadelphia Electric Steel Cory 


1 
‘ 


The latter, which was controll 


\merican Metallurgical Cory] 

Philadelphia, under its new organizati 
ll be known as_ the Philadelp 
Electric Steel Castings Co. It is 
ntention of the new management 
handle the plant for the manufac 
oi steel castings and special steel 


loys. Mr. Hummel is_ president 
general manager, F. J. Ryan, vice pr 
dent and treasurer, and F. H. Schret 
secretary. C. T. Hess and R 


Mitchell are directors. 





}. I. Capps recently has 
pointed purchasing agent for 
American Manganese Steel Co. w 

ices at Chiceeo Heights Mr. ( 
succeeds N. C. Peebles who will 


vote his time to sales work 


The Air Reduction Sales Co. rece! 
ly has completed new additions to tts 


acetylene plant in Gloucester, N. J] 

















YPICAL example 

of the effect of 
heat upon a refractory 
mortar containing. about 
10 per cent of asbestos 
and 10 per cent of water 
glass. Firebrick piers 
were built this 
mortar in the joints and 


using 














after drying, the 
subjected to 
pressure of 
per square h 
heated. 


were 





Colummy, No. 
in the accompamying il- 
lustration shows one of 


piers 
a. 
Le pounds 
and 


l 











the columns before be- 
ing heated. No. 3 shows 
the of the 
mortar after heating to 
the temperature of 1100 
degrees Cent. Pier No. 
5, at the right shows the 


’ 


expansion 


condition of the mortar 


after being heated to 
the temperature of 1250 
degrees Cent. At this 
point the mortar had 
reached a semifluid state 
and was forced from 
between the joints. 








nalyzing 


Adding Foreign Materials to the Mortar Used in Laying Firebrick Frequently Reduces 
the Refractoriness of the Lining — Tests Show Ground Brick 
and Clay Make Effective Mixture 


BY RAYMOND M. HOWE 


N MAKING 
brick 


practi e. 


mortars, 


terials 1a the 
At times 


materials are 


ground fireclay. 
these 
ed by the manufacturers 
f the 
~OME 


mortar, while in 
instances they are 
idded by the mason eu- 
the 
Such mate 
added 
make the morvtar sé 
the ap- 
heat, to 


rusted with laying 


of the brick. 
ials are generally 
firmly without 
plication of 

offset the natural shrink- 
age of the clay, or to 
cause it to burn to a 
dense structure by rea- 
son of decreased refrac- 


toriness. Ground silica 


and alumina are olten 
added, and_ since the 
clay itself is composed 


almost entirely of these 


materials, this practice 
is perfectly legitimate, 
in fact, 


the general 


properties of plastic 


clay can often be im- 
making such 


On the other 


proved by 
i.dditions. 


” — 
From a paner presented at the 
cent Chieago meeting of the 
Refractories Manufacturers’ a 
Wiation The author, Ray- 
nond M. Howe, is senior fel 
low on industrial fellowship of 


Refractories Manufacturers’ 
ciation, 
dustrial 


asso- 
Mellor Institute of In- 
Research, Pittsburgh. 


add 


is 


<< -calle d 


certali 


mate- 


fire- 
common 


ard 


certain 


ortar For 


this 


other 


article 


is 


materials 


intended 


to 


hand, it is evident thet the addition of 
is not justified 


show 


the 
experiments 





fireclay 


effect of 


was 


such 
here 
selected 











FIG, : 


AS 


A 


TYPICAL 


IT 


APPEARED 


BEFORE 


ARCH 


HEATED 


ARCH CONSTRUCTED WITH 
HEATING 
10 


THE 
FIG 


iT) 


SAME MORTAR USED IN THE 


APPEARANCE 


DEGREES 


CENT 


OF 


A SIMILAR 














PIERS 


irebric 


additions. In the 
reported, a _ plastic 
and different 
amounts of water 
portland 
carborundum, 
asbestos and lime were 
added. The analysis of 
the original fireclay in 


salt, 


glass, 


cement, 


per cent is as follows: 
Ignition, 11.12; © silica, 
56.42; alumina, 28.46; 
ferric oxide, 3.12; lime, 
0.52; magnesia, 0.44; 
and alkalies, 0.24 per 
cent. The fusion point 
of this mixture was 
cone 30. After the 
various mixtures were 


compounded, small sam- 


ples of each were used 


in the usual type of 
furnace used in making 
such determinations 
The results of this work 
tables I to 


A careful 


are given in 
VI 


examination of 


inclusive 
iusive. 
these 


data shows clearly how 


seriously the addition 
of lime, portland 


ce- 
salt 
quality of 


ment, asbestos and 


aitect the 


fireclay, the addition of 
only 5 per cent of these 
the 
about 200 
Water 
carborundum 


materials lowering 


fusion point 


degrees Fahr. 


and 


glass 
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FIG. 4 


EFFECT OF SHRINKAGE 1N MORTAR VARYING FROM 25 PER CENT CLAY AND 














75 PER CENT 


GROUND BATS TO 100 PER CENT PLASTIC CLAY 


an influence. 
the addition 
asbestos and water glass to fireclay may 


did not exert marked 


The combined effect of 


so 
of 
be appreciated more fully if a mortar 
of the following composition be studied. 
The that 
about these 


chemical analysis indicates 
10 per 
materials was added to fireclay or silica 
the mortar. The 
analysis Ignition, 8.94; silica, 
72.96; alumina, 7.64; Lil: 
lime, 0.34; magnesia, 3.01; and alkalies, 
6.76 cent. The point 
below ll. The was used 
in making the joints of several firebrick 
piers. After 
placed under a pressure of 
per and 
1 shows the effect of such treatment, the 
marked No. 1 showing a pier 
being heated. The 
No. 3 shows the 
heating to 1100 degrees 
the column labeled. No. 5, 
tion of a pier after being 
Cent 


cent of each of 


cement in making 
follows: 

ferric oxide, 
fusion 


per was 


cone mortar 
dried were 


pounds 


they 
11 


heated 


being 


square inch Fig. 
column 
before 

marked 


column 
effect of 
Cent. and 
the condi- 
heated to 


1250 degrees Arches were then 


. 
constructed, using the same mortar 
in the joints. Fig. 2 shows a typical 


arch before being heated, while Fig. 
3 shows a after it had 
been heated 1250 degrees Cent. 
These tests were convincing in that 
although the addition of 
improved the working and set- 
ting properties of the mortar, mortars 
so made should not be used at high 


similar arch 


to 
these mate- 
rials 


temperatures. If they are used, the 
foreign ingredients should be used 
in very small amounts. However, 
fireclay, when used alone, does not 


give a satisfactory joint for some pur- 
poses. 
Much of dissatisfaction 
attended the of fireclay to 
no foreign material had been 
added can be traced to the shrinkage 
of the fireclay during the application 
of heat, for if this tendency to shrink 
could be overcome, the joints would 
be firmer, tighter and would not fall 
out of the arches. A more logical 
way to prevent this shrinkage and so 


the which 


has use 


which 








PIERS BUILT WITH MORTAR OF HALF CLAY AND HALF GROUND BATS—NO. 2 HAS NOT 
BEEN HEATED--NO WAS HEATED TO 1250 DEGREES CENT. AND NO. 6 TO 
1350 DEGREES CENT 
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establish a firmer joint is not to add 
foreign materials to the fireclay, but 
to use the same material, taking the 
precaution, however, to add a certain 
amount of shrunken clay. 

To demonstrate this, some bats of 
first quality brick were finely ground 








Influence of Materials 
Added to Fireclay 
Table I 
Fire Clay and Portland Cement 

Proportion 
lay Cement Fusion point Fire point 
Per cent Per cent Cone Degrees Cent. 
100 0 30 1730 
96 4 27 1670 
94 6 20 1530 
92 8 19 1510 
90 10 15 1430 
80 20 13 1390 
70 30 11 1350 
60 40 8 1290 
Table II 
Fire Clay and Lime 
Proportion 
Clay Lime Fusion point Fusion point 
Per cent Per cent Cone Degrees Cent. 
100 0 30 1730 
96 4 20-26 1590 
92 8 17-18 1480 
88 12 11 1350 
84 16 10 1330 
Table III 
Fire Clay and Asbestos 
Proportion 
Clay Asbestos Fusion point Fusion point 
Per cent Per cent Cone Degrees Cent. 
100 0 30 1730 
97 3 28-29 1700 
94 6 19-20 1520 
91 9 18-19 1500 
Table IV 
Fire Clay and Water Glass Solution 
Proportion 
Clay Water glass Fusion point Fusion point 
Per cent Per cent Cone Degrees Cent. 
100 0 3 1730 
96 4 29-30 1720 
92 8 29 1710 
88 12 28-29 1700 
84 16 26-27 1660 
80 20 26 1650 | 
76 24 20 1530 
Table V 
Fire Clay and Salt 
Proportion 
‘lay Salt Fusion point Fusion point 
Per cent Per cent Cone Degrees Cent. 
100 0 30 1730 
95 5 26 1650 
90 10 14 1410 
85 15 5 1230 
Table VI 
Carborundum and Fire Clay 
Proportion : 
Clay Carborundum Fusion point Fusion point 
Per cent Per cent Cone Degrees Cent. 
100 0 30 1730 
95 5 29 1710 
90 10 29 1710 
&5 15 29 1710 
80 20 29 1710 
70 30 29 1710 | 
60 40 29 1710 
50 50 29 1710 








and 


was 


mixed with the same fireclay as 
used in the other experiments 
The effect of this addition upon the 
fusion point of the clay was decidedly 
favorable and is shown as follows: 


Proportion : 
Clay Bats Fusion point Fusion point 
Per cent Per cent Cones Degrees Cent. 
100 0 30 1730 
75 25 30-31 1740 
50 50 31 1750 
25 75 31-32 1760 
The effect upon the shrinkage '}s 


shown in Fig. 4, where mixture No. 
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1 is 25 per cent plastic clay and 75 
per cent ground bats; mixture No. 2, 
equal quantities plastic clay and 
ground bats; No. 3, 75 per cent plastic 
clay and 25 per cent ground bats; 
and No. 4 all plastic clay. It can be 
seen that No. 2, containing half 
plastic clay and half ground bats is 
far superior to No. 4 which is plastic 
clay alone. Laboratory tests also 
showed that the joints made from 
the mixtures of half ground bats and 
half plastic clay were stronger than 
those made from plastic clay alone. 

Before passing final judgment upon 
the merits of such a mixture, how- 
ever, it was decided to subject it to 
the same tests as were applied to the 
mortar previously described. Fig. 5 
shows the results of the tests, column 
No. 2 not having been heated, No. 
4 having been heated to 1250 degrees 


No Marked 


F, AS the old adage puts it, 
“misery 
is consoling 


loves company,” it 
to know that 

several hundred years ago the 
immortal Hamlet is reported to have 
said “The time is out of joint.” 

The commercial that have 
articulated so uniformly in the years 
that are forgotten are halting 
progress on the one hand and hurry- 
ing it on the other. To speak in a 
general way, and to judge only by 
the immediate and superficial situation, 
one might confidently say it is only in 
distant and uncertain 


joints 


now 


future when 
supply of basic materials, including 


the 
the 
their delivery by transportation lines, 
will catch up with the demand. That 
there is coal enough, be it hard coal 
or soft coal, nobody questions, but to 
get it to the place of needed 
sumption is the great problem. 

That 


con- 


is equally true of fireclay, so 


much required for mechanical pur- 
poses, and which may be so easily 
mined with a steam shovel or hand 


shovel, but now it wastes its sweetness 
heside the way-station, in the states of 
Ohio and Pennsylvania, where, at this 
time, empty cars do not linger. It 1s 
so near and yet so far. To 
certain of shipments, the manufacturer 
who buys extensively for his own use 
and the operator the 
house who others, must 
his men to the basic source of supply 
to beg and plead for 
exercise influence if 
that charming 
effort to procure empty cars, and to- 
day large consumers are in the soft 
coal mining 


be more 


of supply ware- 


serves send 


shipments; to 


his he possesses 


characteristic, in an 


region and are offering 
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FIG. 6—THIS ARCH WAS MADE WITH MORTAR HALF 
HEATED TO 1350 DEGREES CENT. 


Cent. and No. 6 to 1350 degrees Cent. 


The results of the arch tests are 
shown in Fig. 6, this arch having 
been heated to 1350 degrees Cent. 


break in Demane 


BY FREDERIC B. STEVENS 
premiums for quick shipment of cars. 
The stimulating influence of an extra 
dollar per ton is said to be more 
resultant than the wonderful werk of 
Aladdin’s Lamp, but the danger is that 
the avarice of that mining operator, 
already somewhat overgrown, will be- 
come permanently enlarged and the 
premium price for one will become the 
general price for all. The same situa- 
tion applies to shipments of pig iron 
and of coke. 
concealed in 


The winter calendar has 
its folds not only the 
return of snow flurries but a few heat- 
less days in mid-winter are quite liable 
to be included. The assurances, of 
which we now and then read, of coal 
in abundance at the mines is quickly 
dispelled when buy an 
extra 


one tries to 


carload. 


Small Made 


Gam 


It little matters whether one is in 
jail for something done and for which 
there is no so severe a 
penalty, or whether one is freezing to 


warrant for 
death when there is plenty of caloric 
50 miles away; the physical condition 
Per- 
haps an improvement is in sight, for 


in either case is no more joyful. 


last week the railroad group made it 


known to the interstate commerce 
commission that a freight increase of 
3 : 

30 per cent is necessary to 


return of 5% per 


bring a 
cent on capital in- 
vested by railroad corporations. The 
the power 
which 


commission has delegated 


by will 


remains to 


congress to fix rates 
bring that return. It still 
be seen that increase 
rolling stock to 


enough, to move the 


how can cause 
provided, quick 


freight for which 


be 








CLAY AND HALF GROUND BATS AND WAS 


It will be noted that these joints are 
firm and strong and that they have 
not begun to soften. Such joints are 
stronger when highly heated. 





Expected 


there is such an immediate demand. 
However, back of this cloud there is 
some sunshine for the human procrastina- 
tion of the average buyer’ which 
caused him to wait until the fifty-ninth 
minute of the eleventh will 
corrected by sad experience and he 
will realize he must, hereafter, take 
time by the forelock and by the fet- 
lock or get left by the procession. 
With most mannofacturers the demand 
is at the top-notch; the great obstacle 


hour be 


is freight delay; there are, however, 
others. ~ 

The building trades, who grace- 
fully took their medicine during the 


war period and bided their time, wel- 
comed the spring opening, 
their reward at hand. 
short months, then it 
now it is in the 
which indicates 


believing 
It was, for a 
vanished, and 
moribund condition 
dissolution, and the 
sellers of building material are sitting, 
not like Patience on a monument, but 
in their swivel chairs, smiling at grief. 
The demand, however, is in evidence 
and increasing every day, and so the 
lost time will be 
You dam 
water, when 


now made 


up later. 
may up a_ stream of 
but the dam breaks the 
retarded quantity all comes on with 
greater force. 

This is a time of great opportunity; 
the time when capital and labor should 
confer together; neither 
flock differences, 
differences 


when should 
where 
should be adjusted 
and labor compensation be fixed not 


in dollar units alone, but in the dollar 


when 
exist, 


alone; 


purchasing value and with the clear 
understanding that an honest day’s 
work shall have an honest day’s pay. 








Heat Treatment of Steel Castin 


S 


Crystalline Growth Induced by Too Hot Metal Heating Molds Which Hold Tem- 
perature Near Solidifying Point of Steel for a Long Time—Impuri- 
ties Absorbed from Spout and Ladle Refractories 


HEN the problems involved 
in the heat treatment of steel 
castings are studied they art 
found to be of a dual char- 
acter; those belonging strictly to the 
heat treating department, and those be 
longing to the metallurgical depart- 
ment. Since practically all steel cast 


ings are heat treated by the manutac- 


turer whose object is to put 


superior product, these problems merge 


out a 


ito for him 


one and are discussed 
as such in this paper. The greater 
emphasis is placed upon the metallur 
gical side of the question, for, the 
better the steel submitted to the heat 


treater, the easier his problem becomes 


and the greater his assurance of turn- 


ing out a uniform and _ high-class 
product. 
In the manufacture of steel castings 


the usual procedure is to so regulate 
the furnace that the metal will have a 


high fluidity by the time the carbon 
and metalloids have been reduced to 
the desired amount. The metal is then 
killed by the addition of deoxidizers 
and recarburizers, either in the furnace 
or in the ladle, according to the proc 
ess of manufacture. In his desire to 


1 
lil 


that the metal wi 
fluid to fill all the molds 


assure himself 


he 


sufficiently 


properly, the melter sometime heats 
the fluid to too high a temperature 
and the molds consequently are vel 
heated during the casting operation. 
These molds, being extremely hot, keep 
the castings from cooling quickly after 
solidifying, and thus hold the tempe1 
ature in the granulating range ir a 
considerabl time. This ondition 1 
ideal for the production of excessively 
large crystals, and a coarse-grained 
product results. This ( ned 
condition is called uv d 
i) all Cas Oo \ ] ( 
when slowly cooled in d I 
like man wl cn held 
a : 1 1 
the sam ndition | 
d product is tl It S 
Tine winding claw cool er 
especl Ihy \ h hi 711¢ pl T - 
tic, the crystalline) growth 
linear depositi n and= sets Dp ( 
tree-like form of crystallizat l 
Paper presented by A. N. Conarroe at 
meeting of the Americar Steel Treaters wiety 
Mr. Conarroe is metallurgist, the National Malle 


able Castings Co., Melrose Park, Tll 


BY A. N. CONARROE 


the 
the 


and 


a dendrite. In this case impur< 


metalloids are rejected to bound- 


aries of these tree forms set up a 


scgregated area, which is very dithcult 


io chmiunate. 
The 


metallurgical 


above conditions are properly 


and ¢an be 


controlled to a 


prevented or 
considerable degree by 
the mate- 
and using a normal casting 


the composition of 
right 
temperature. 


keeping 
rial 
Likewise, the castings 
should be drawn from the sand as soon 


as danger of excessive scaling is past. 
However, should these conditions exist 
in the castings coming to the heat 


treater, he treat them as to 
break up these structures and leave a 
properly refined structure in the mate- 
rial. Large crystalline structure can be 
climinated by heating considerably above 
he critical range and allowing to cool 
and then 


must so 


reheating to a lower temper- 


ature, holding the material long enough 
’ 


ai these temperatures to insure the 
penetration of the heat to the center. 
The material is then allowed to cool 


to atmospheric temperature, - either in 


the furnace ‘or in the 


air, depending 
upon the propertics desired in the 
finished product. Dendrites are more 
difficult to eliminate and require drastic 
measures. These take the form ot 
high heating above the critical rang< 
and quenching to prevent the rede- 


position of the phosphoric 
followed by a heating to a 
perature 
further 
When 
killed 


segregates, 
lower tem- 


within the critical range to 
erain 
not thoroughly 
deoxidizers, it gives off 
solidifying, which have been 
dissolved in the metal. These 
in trying to escape through the 
pasty metal, form called blow- 


les, which give the castings a honcy- 


refine the 
steel 


hy the 


Structure. 


has been 
secs, Of 
liquid 
Ee BS oe 


cavities, 


combed appearance and cut down the 
effective area for resistance to stress. 
Likewise, the gases, remaining in solu- 


tion, have a depressing action on the 


I 


critical point of the steel at these 
points and cause exaggerated crystal 
rowth. The elimination of this 

dition lies in working the liquid charg: 


before tapping, so as to leave alw 


AVS 
sufficient residual manganese to unite 
with the dissolved oxides, and proper 
killing in the ladle. 

However, when this condition does 
exist in the castings, the heat-treates 
is called upon to restore the proper 
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the 
complished by a 


strength to material. This is a 


double treatment, firs 
refining the normal part of the 


and then the oxidized portion. 


casting 
Anothe1 
form of gas pockets also exists in steel 
castings. It 
metal 


results from pouring the 
which 


not 


molds 
dry or 
metal 


into are not 
ciently properly 
The hot upon the facing 
sand and core in the mold, giving off 
which cannot properly  escap 
through the dense sand, and the result 
is a porous section in the 
Due to the fact 
entrapped gases, in cases of 
nearly always 


suth 
vented. 
reacts 


gases, 
casting at 
that th 


this kind, 
considerable 


this point. 


contain a 


amount of air, the surfaces of these 
cavities nearly always present an 
oxidized appearance and microscopic 
examination reveals the fact that, in 


many cases, the surrounding metal has 
been decarbonized to a _ considerable 
degree. This decarbonization leaves an 
excess of ductile ferrite at these points, 
which reduces the strength of the sec 
tion. In this kind a treat 
ment to develop notch toughness in th: 
surrounding unaltered 


the 


cases of 


material is best, 


so. that, as ferrite 


yields unde: 


stress, the strain will be taken up by 
the stronger material. 

Cavities are also brought about 
through shrinkage, where the sections 


of the castings are varied. 


the 


The heavier 
sections of 


fluid 


castings remain in thi 


state longer than the thin sec 
tions and, if they are so located it 
reference to the gate that they cannot 


Le properly fed by 


the casting 


the liquid metal 


solidifies, shrinkage 


occurs 
and the gases contained in the met 
form p rcke ts, or cavities, at thes 
points. Sometimes these pockets hay 
small openings leading to the outsid 
air, in which case the gas enteri 


the pocket is of an oxidizing nature at 


the = surfac« ( 


{| the cavity appear 
oxidized This condition also m: 
bring about 


it decarbonization of the sm 


unding metal. Sometimes very 


sma 
= e r ; A 

icks = are found radiating outwat 
rom such cavities and these act s 


planes of slip when the material is pi 


under stress. If the surfaces of thes 
minute cracks are not oxidized, they 
are sometimes eliminated by heat treat 


ment, but an oxidized condition pri 
cludes uniting of the parts. ‘Shrinkag 
due to difference of section 


may he 


eliminated in two ways—by casting with 
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FIG. 1—SILICATE OF MANGANESE INCLU FIG. 2--FERRITE SEGREGATION ARRANGED FIG. 3—CRACK DUE TO CAVITIES CONTAIN 
SION IN CAVITY. UNETCHED. ABOUT SONIMS AS NUCLEI ING SILICATE OF 1ANGANESE 
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a feeding head at this point, or by the 
use of chills to cause the heavier sec- 
tion to solidify more quickly. One of 
methods is followed, where 
the casting 
the 


these two 
the design of 
changed to remedy 
When 
finished 
of iron, 
other impurities are dissolved in it, and 
it holds in suspension magnetic oxide 
of iron and silica. The 
magnetic oxides are derived 
oxidized portions of the 
from the ore additions in oring down 
previous to tapping. Thus the 
of oxidation in the charge depends in 
a measure upon the condition of the 
scrap making up part of the charge. 
Therefore scrap which is badly 
should be used with caution if a high- 
The 
steel, 
the silicon in 
When an 
present in 
the 


cannot be 
condition. 
the un- 


furnace, 


steel is in molten, 
state 


ferrous 


in ‘the sulphide 


oxide and _ various 


and 
the 
and 


ferrous 
from 


charge 


contre YI 


rusted 


product is desired silica 
the unfinished 


oxidation of 


gerade 
present in results 
from. the 
ex- 
the 


and 


the pig iron and scrap. 
manganese is 
charge, this 
sulphides of 
and 


cess ot 


reacts with oxides 
form 


sulphide. 


iron to manganous 


The 


great 


oxide manganese 


manganous oxide formed has a 


silica to form 
This 


into 


combining power for 


silicate of manganese latter 
fairly 
the 


out 


agglomerates or coalesces 


semimolten particles through 
the bath 


Likewise, the manganese 


large 


agitation of and passes 


into the slag. 


sulphide coalesces into small spheres 


and passes into the slag. If there were 


sufficient manganese present, these reac 
tions would continue till the unfinished 
metal was .entirely free of oxidation 


and the sulphur reduced to a minimum. 


However, in most cases insufficient 


the 


tion is completed in the spout or 


deoxida 
ladle, 


be ing 


manganese is present and 
ferromanganese 

The 
with the re 


and 
that 
reacts 


ferrosilicon 
added 


silicon 


for purpose. ferro- 
vigorously 
which 


falls 


maining oxides, forming. silica, 


is churned up into the metal as it 


into the ladle. The manganese from 
the ferromanganese is also oxidized 
and, being in intimate contact with the 
silica resulting from the ferrosilicon, 
reacts with it to form silicate of man- 
ganese. These small globules are 
churned up with the metal, pouring 
from the furnace and the result is a 
fluid metal containing millions 

globules in suspension li the metal 
is sufficiently fluid these particles will 
agglomerate in time and float upward 
o unite with the slag. The idual 
iron sulphide in the unfinished = steel 
reacts with the manganese in the ladk 
to form manganese sulphide, which 


mains suspended in a semimolten stat 


and gradually floats up to unite with 
the slag. If the amount of ferrous 
sulphide is fairly large, it unites with 
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the manganous sulphide to form a 
low melting eutectic, which is frequent- 
ly found along the grain boundaries of 
steel fairly high in sulphur 
Sometimes aluminum is 
deoxidizer, in which case _ infusible 
aluminum is formed 
passes into the slag if given sufficient 
time to rise through the mass of metal. 
The conditions mentioned thus far are 
metallurgical would that 
best to maintain a casting 
temperature and hold the steel in the 
ladle enough to allow the reac- 
tion products to rise to the top. Ii 
were the only source of foreign 


content. 
used--as a 


oxide of and 


and indicate 


it is high 
long 


this 
inclusions, the problem would be simpli- 
fied, but the 
the refractory 


metal 
linings of 


molten cuts 
the spout, 
ladle, pouring box and pouring heads. 
When these refractory linings become 
highly heated, the reaction products of 


away 


the deoxidizers unite with them to 
form fusible silicates, which increase 
the number of foreign inclusions in 
the molten steel. This is an argument 


against too high a casting temperature, 
for the gain in fluidity would be offset 
by the increase in 


the number of for- 
cign inclusions. If the metal is not 
sufficiently fluid and is not held in the 
ladle long enough before teeming, the 
castings will contain more or less for- 
eign inclusions from these sources. 
These inclusions have been called 
sonims, the name being derived from, 
and meaning solid nonmetallic impur- 
ities. An analysis of these silicate in- 
clusions clearly shows the origin of 
‘his material to be the combination of 


the reaction products with the clay or 


icam of the refractory linings. If the 


castings are fairly large, the sonims 
are found higher up in the castings, 


while smaller castings usually contain 
them equally distributed. If the par- 
ticles are small and_ rounded, they 
exert very little influence upon the 
strength of the material but, when 
present in large numbers or spread 
ever a certain section they are very 
detrimental in their influence. 

Alpha iron belongs to the cubic 
system of crystallization and, since 


silicate of 


this 


also belongs to 
the 


deposition of the excess 


nNanganese 


same. system, sonims offer 


niclei for the 


ferrite of hypoeutectoid steels, thus 
causing the formation of large ductile 
areas of ferrite segregation If the 
sonims are fairly close together, these 
areas join to form one large mass, 
which is fairly difficult to reabsorb. 
These areas, together with dendritic 
tructure, give rise to the hazy spots 
called ghosts, which appear upon etched 
specimens, when this condition is not 
entirely eliminated. It is nearly al- 
ivS necessary to resort to double 
heat treatment in order to prevent the 
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redeposition of these ferrite structures. 

When there is insufficient manganese 
present to react completely with the 
iron sulphide, the residual sulphide re- 
mains molten and is deposited’ along 
the grain boundaries of the material. 
This forms an_ intercrystalline film 
which has very little strength and, when 
such material is put under stress, rup- 


ture takes place with a _ conchoidal 
fracture along the grain boundaries. 
In a like manner, when the molten 


metal is passing from the liquid to the 
solid state and strain is set up through 
shrinkage, the metal gives way along 
these films and causes shrinkage cracks. 
A treatment to give notch toughness is 
necessary in cases of this kind. 
Another source of foreign inclusion 
in castings is the material washed from 
the molds during the operation of teem- 
ing. If the gate is improperly located 
in reference to the vital parts of the 


castings, this scum or mold wash 


may 
be carried into the section which must 
stand the severest service and lower 
its strength to a remarkable degree. 
Tensile test coupons, cast in such a 
position that they receive the wash 


from the mold, nearly always show a 
good yield point and high tensile test 
but fail on elongation and reduction of 
area. This is due to the formation of 
intercrystalline films, decarbonized areas, 
or ferrite segregation and is the result 
of the position of the piece in 

ence to the gate. Coupons from th¢ 
material, located properly, 
results. 

following tests of 


refer 
same would 
excellent 

two 


give 
The 


carbon 


medium 


steel are typical of the above 


condition: 


Sample No. 1 No. 2 
Yield point, lbs. per sq. in... 38,706 39,216 
Tensile strength, ‘Ibs. pe sq. in.. 79,959 78,431 
Elongation in 2 in., per cent.. 15.5 11.5 
Reduction of area, per cent.... 22.91 19.36 
lt might be concluded from the fore 


going that: 

The composition of the product should 
be kept uniform and especially so in 
regard to phosphorus and sulphur. 

The residual manganese in the bath 
should be kept as high as possible be- 


fore tapping in order to completely 
deoxidize the metal. 
The deoxidizers should be added in 


such a form as to intimately mix with 
the molten metal. 

The 
high enough to give 
the 1netal, but not so 


casting should le 
good fluidity to 


high as to cause 


temperature 


undue cutting of the refractory linings 


or overheating of the molds. 

The 
a good grade to withstand the scorify- 
ing action of the metal. 

Heat treatment must be of such a 
nature that all sections of the castings 
are properly refined. 
sitates a 
the 


refractory linings should be of 


This often neces- 
treatment to 
are desired. 


double 
which 


secure 
result 

































INCE 


malleable 


in progress. 


stant -effort to improve the 
than has been noted since 


1722. With all this develop- 
ment, the industry at present 
is by no means inactive. Each 
change in character of the 


customer’s requirements, each 
shifting phase in the con- 
tributing factors of labor and 


materials is met by malleable 


producers with some innova- 
tion in practice which remains 
to mark a step in industrial advance- 


ment. 


In melting practice, forced 
has supplanted natural draft, 
powdered coal or oil has taken 
place of hand fired lump coal in many 
establishments. The introduction 


molding machines, _ lifting, 
conveying and manipulating 
machinery has met with 
marked favor throughout the 
malleable industry. The 
heavy annealing pots” in 
which the hard castings are 
placed have constituted a 
handling problem _ which 
readily has ben solved by 
various types of charging 
machines and trucks. An- 
nealing ovens have been de- 
signed and_ redesigned to 
meet changing conditions in 
fuel and labor factors. Fur- 
ther a steady effort has 
been exerted to shorten an- 
















iron first 
was produced, alimost 
years ago, a_ steady 
tion in methods and 
ment by which it is made has been 
Probably in no 
line of castings manufacture has there 
been a more steady and consistent 
growth nor a greater or more 


evolu- 
equip- 


single 
con- 
product 


Reamur 
made the first malleable castings 


draft 


Innovations Increase Unit Output 


ef 


I 


200 


in 


and upon knowledge acquired from 
the pottery and tin plate industries. 


of most recent innovation at the Saginaw 


HIS is the first of three articles which 

a complete study of a truly remarkable malleable 
iron foundry. In this establishment are combined the 
ideal attributes for industrial success: practical and : 
theoretical knowledge backed by adequate capital and = 
business courage. In the following pages, a general 
outline of the features of the plant will be 
cussed, and some examples of molding and 
making procedure presented. The succeeding articles 
will give complete data on an entirely 
annealing furnace, and will offer an analysis of the 


excep- 


production control and time study by which 


tional output ts secured. 


nealing time and recent innovations foundry, but it represents only 


in oven design have had this 


view. 
Recently a most. radical 
step has been taken by the 


Malleable Iron Co. Saginaw, 


through the installation of 


tinuous annealing kiln This 
which was the result of years 





end in of the many features which ge 
make this one of the most modern 
advance progressive plants of the country. 
Saginaw The company was. organized 
Mich., 
con- capital. 
unit. Motors Corp. took over the plant, 


ex- which is now a part of the Saginaw 


a9 


periment in the search for refractories 
which would meet the requirements 


of a malleable annealing oven, is built 


The annealing kiln, of course, is the 


present 


1916 and was financed chiefly by local 
During 1919 the General 


Products Co., a division of the General 
Motors Corp. ‘The plant was _ laid 
out and the preliminary plans made 
by D. A. and C. F. Drozeski. The 
detail plans and construction were 
carried out by Frank D. Chase, Inc., 
cf Chicago. As may be noted in 
Fig. 1, the core room and offices are 
on one side of the main foundry 
building. This building has two 
melting and molding sections 136 fect 
wide, the one 390 feet and 
the other 403 feet long. 
Between these two mold- 
ing divisions are the hard 
mills and the grinding and 
sorting room. The latter 
room leads into the an- 
nealing department which 
is in a long building, 96 x 
960 feet. The tunnel kiln is 
in the one end of this  build- 
ing. Next to it is a room containing 
11 annealing ovens of the standard 
type which were used before the tun- 
nel kiln was put in operation. The 
soft tumbling mills are in a compart- 
ment beyond the annealing room and 

between it and the shipping 

department at the end of the 

building. This arrangement 

of buildings facilitates both 
= incoming and outgoing ship- 
= ments which are handled over 
the tracks of the Pere Mar- 
quette railroad. The track 
along the core room, shown 
in Fig. 1 is on the ground 
: level. Core sand and_ fur- 





dis- 


core- 


; nace brick are received on 
type this track and stored in the 
bins. Space on both sides 
of the two brick sheds serves 
as pig iron storage. With 
this arrangement each of the 
four melting furnaces has its 
own pig iron storage yard, as will be 
more fully explained later. The track 
between the molding and annealing 
departments is elevated to facilitate 
unloading sand and_ coal. Molding 
sand and sand for furnace bottoms 
is received on this track and_ stored 
in the sheds as marked. Coal is 
brought on this elevated track and 
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dumped for use in the boiler house metal is melted at the rate of a ton mersed in the metal and cause a vio- 
immediately back of the building. It in 11 to 12 minutes. Originally these lent bubbling which, it is thought, 
is piled against the building and furnaces were fired with coal but gives the bath a more uniform mix- 
shoveled through a door directly in- owing to the difficulty in securing ture. The poles are 3 to 6 inches in 
to the boilers. This track also serves melting coal the end of last year, the diameter and 8 to 10 feet long, and 
for receiving shipments of oil which furnaces were changed to burn oil, usually 3 to 4 of them are used dur- 
is conveniently run into the storage as may be noted in Fig. 3. The ing a heat. 
tanks indicated to the left of Fig. 1. burner was supplied by W. N. Best, The metal is under the control of 
These tanks have a capacity of 310, Inc.. New York. It operates with 25 the chief chemist who is responsible 
000 gallons, and are equipped with pounds pressure on the oil line, while for its quality. The analysis reported 
steam pipes for heating them in the the air registers 7 inches pressure by the blast furnace chemist is taken 
winter. or a water gage. A top blast is for calculating mixtures. Check tests, 
As has been mentioned, each fut admitted through the wind bung by which occasionally are. made, agree 
nace has its own pig iron and a1 suitable pipe connections. closely with the results reported by 
nealed scrap storage yard. These To charge the furnace the bungs’ the producer. Preliminary tests of the 
yards are located outside the building over the hearth are removed. The metal in the furnace are taken rarely 
opposite to each melting furnace. wood skips are brought to the fur- and only when some wnusual condi- 
PI 2 
Every car of pig iron is piled sepa- race and raised by a crane which tion of the heat is noted. However, 
rately and marked with the car num- travels over each furnace. Two crane every heat. is analyzed for silicon, 
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PMG lH CLEAMNG ROOMS ARE LOCATED BETWEEN TWO SECTIONS OF THE FOUNDRY AND CASTINGS PASS THROUGH THEM DIRECTLY TO THE 
ANNEALING DEPARTMENT WHICH IS LOCATED IN THE SAME BUILDING AS THE SOFT CLEANING ROOM 
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FIG. 2—LONG POLES OF GREEN WOOD ARE 
THE BATH—-WHEN THESE ARE IMMERSED IN 


reported promptly so that the mix- 
ture for the second heat following 
imay be changed if necessary. The 
-harge in each instance is figured and 
he mixture marked on a board near 
the scales, car numbers’ being used 
to designate thx pig iron {01 the 
charge. The afternoon charge is 
marked on the board before 9:30 in 
the morning and the morning charge 


is recorded before 2:30 in the after- 


noon. One of the most difficult steps of 
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USED TO STIR 
THE METAL 
VIOLENT BUBBLING IS) PRODUCED 


sample quickly. 


drilling. 

inches is 
cool it is 
flat drill 
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hardens 


hem to 


analysts 
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PP oe te ee 


ing in oil. The 
drill is kept aggitated 


while it is in the oil 





bath. As it comes from 








the quenching bath the 











tain a suitable 
This 
sample is secured at the Saginaw plant by 


pie CC 


at 


the 


6 


speed 


unesten. 


















1 x 3% 
as it 1s 
with 

steel con- 
The 
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and quench- 
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Sheet 


se 





drill is quite hard, but it is 








not tempered and is used as it 
is qunched. In this condition the drill 
stands up for four samples which are 
taken by drilling completely through the 
l-inch way of the test piece. Four 
samples for physical test are poured 
from the middle of each heat. These 
are tested on a 50,000-pound testing 


machine made by the Tinius Olsen 


a ——— — 
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CHANGED TO BURN OIL FUEL—AIR 
| ADMITTED THROUGH THE BURNER 
AND ALSO AS A TOP BLAST 


Testing Machine Co., Philadelphia. 
The regular run of metal is made 
to conform to the requirements of 
the specification for malleable iron 
of the American Society for Test- 
ing Materials which calls for a 
tensile strength of 45,000 pounds per 
square inch and an elongation of not 
less than 7.5 per cent in 2 inches. 
The system of pouring will be bet- 





ter understood by referring to the 
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location of the furnaces in Fig. 1. 


Here it will be noted that a furnace 
is located towards the end of each 
shop. Metal for the molds at the 
ends of the shop is® caught in hand 
ladles for pouring. These ladles are 
of 60 and 75-pound capacity. Be- 
tween the furnaces there is an over- 


head I-beam which makes a loop up 
aisle, in front of the 
down the other aisle 


fur- 
past 


one 
nace, 


one 


and 













































FIG. 4—A NUMBER OF JOLT, SQUEEZE, 
MACHINES ARE USED—THESE ARE OPERATED 
PAIRS BY A GANG OF FIVE WORKMEN 


the second furnace. A portion of this 


beam may be seen in Fig. 2. Trolleys 


carrying ladles of 400 pounds capac 


ity are pushed from each furnace 
along the entire length of one of the 
aisles. In this way the metal from 
one furnace is poured only on the 
floors abutting on one aisle between 
the furnaces. Metal is poured into 
hand ladles when the furnace is first 


tapped so as to have the hand ladles 


thoroughly heated after which th 
iron is tapped into the bull iadles 
\t -present tke large ladles are 
heated by wood fires, but an _ oil 
burning equipment is being installed. 


STRIPPING 
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Handling the sand after molds 
have been poured has studied 
out carefully. After the morning heat 


riddled occasionally to remove all 
pieces of cores. Four gyratory rid- 
dles made by the Great Western Mfg. 


is off shifters shake out the castings Co., Leavenworth, Kans., are used 
and pile the bottom boards, bands or for this purpose. The facing sand 
slip jackets. The molders pull out also is Gut by the,machines men- 
the castings level the floor, and wet tioned. A pile of facing sand ready 
the sand to cool it. Molds made in for mixing is shown near one of the 
the afternoon are set on this used machines in Fig. 10. This sand is 
sand. The night gang shakes out made of 40 parts burnt sand to 16 
the castings after the evening heat parts of new sand mixed with sea 
coal in the ratio of 12 of sand to 1 
rere hoof sea coal. 

5 Three general types of molding 

: machines are used. One is the air 

@  squeezer, cope-lifting machine made 


by the Berkshire Mfg. Co., Cleveland. 
The second is the jolt, squeeze, strip 
machine made by the Osborn Mfg. 
Co., Cleveland. The third is the 
portable Farwell hand squeezer made 
by the Adams Co., Dubuque, Iowa. 
Vhe Berkshire machine is operated 
by one man while two of the Osborn 
machines are used for making a mold, 
making the and the other 
the drag. A gang of five men, 
on each’ machine and one to 
the molds, 

this 


one cope 
two 
the 
usually 
latter 


set 


cores and close 


are employed on type 
machine. 

A mold of two steering gear hous- 
ing castings is shown in process on 
a Berkshire machine in Fig. 8. This 


requires a flask, 12 x 14 inches, with 


a 3-inch drag and a 7'%-inch cope. 
As high as 120 molds can be made 


in a 9-hour day. 
the 


To make the mold 
plate is placed between 
the drag and cope 
flask with the 
drag up. A 


pattern 


IN 


1s poured. 
The 
then is gathered 


sand band is 


laid in the 
on a pile on each flask and the 


molding floor by a drag is rammed, 


herse drawn scraper. It then is cut after which a bottom board is placed on 
by a machine built by the Amer- top and the whole flask is rolled over 
ican Foundry Equipment Co.) New [Buttons are then placed on each core 
York, of which the Saginaw company print. One of these is illustrated at 4, 
has three. Cores are picked out of Fig. 8 A band is placed in the flask 
the sand before it is scraped into a and sand is tucked in the cope around 


pile, but gradually it becomes 


taminated by a 


con- the pattern with the handle of a shovel, 
then the flask is filled with sand. Both 


the and squeezed 


large proportion of 


broken cores. Therefore, each pile is cope drag are then 
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FIG. 5—DRAGS OF THE MOLD SHOWN IN FIG. 4, WITH THE CORES SET 


TOGETHER—ONE OF THESE 
cut and the 
the 


This fs done by means of four 


the is 


core 


After 
the 


by the same operation. 
buttons are removed from 


gate 
prints cope is 

lifted and swung back. 

lift pins. Two of 

these are illustrat- 

ed at B,B, Fig. 8. 

The 


may 


other two 
be seen un- 
the flask. 
These latter have 
the top 
which end in semi- 
circular grooves 
fit aroun: 
circular nobs at- 
tached to the flask 
brackets. \ 
hinge is 
formed on 
which the cope 
flask 1s tilted back 
until it rests 
against an upright, 
C, Fig. 8 The 
step to 
the pattern 

the drag. 
The body cores 
then set and 
flask closed, 

which the 


pin cores are set. 


der 


lugs on 


which 


by 
loose 
thus 


next is 
draw 
from 


are 
the 


after 
: 6—VIBRATORS ARE 
THE 


ATTACHED 
LUG ON THE 


TO YOKES 
PLATE IS 


UNDRY 


NOTE THE WEDGE CLAMP AT B FOR FASTENING THE COPE AND DRAG 


IS SHOWN IN POSITION AT C 


The 


mold 


Osborn machine is illustrated in Fig. 4 operating on a 
for the rear hub of a tractor. The machine 


shown at the left while the drag pattern with the stripping 


cope is 


plate, gate and 
chills is shown in 
the insert. A gang 
of five men make 
300 of these molds 
a day on two m1- 
Sixty 
pounds of metal is 


chines. 


poured into each 
mold, whigh makes 
3600 pounds of 
metal each 
of the 
gang to 
The com- 


is endeavor- 


for 
member 
molding 
pour. 
pany 
ing to lessen this 
work by installing 
five I-beams over 
the molding floor 
to form tracks for 
device 
manufactured by 
the FE. J. Woodi- 
son Co., Detroit. 
This device is 
equipped with two 


a pouring 


BOLTED levers, the one for 


PRESSED 


TO BENCHES—TO DRAW THE 
AGAINST THE YOKE 


PATTERN 


raising the lad!le 




















FIG. 7—A MOLDER PUTS UP AS MANY AS 
and the other for tilting it. If the re- 
sults of this trial are satisfacory, more 
floors will be equipped for pouring by 


this means. 


The 








flask 


and 


patterns equipmc! 


shown in Fig. 4 were planned for a 
vray-iron casting, and when it was de 
cided to make the casting of malleabl 
it was found necessary » add ( 
chills Chilling the iron is” regarded 
as bad practice ] the Sagiha 

pany and is avoided) where poss 
ilere the tlasks are too small to allow 
the gate to be changed, otherwise 
vate would attached to the isting 
it each end instead of at the flanges 
\t present the gate is in the dra t 
| section at ached to the patte \ 





quite heavy and 11 nails are cast W 
them to hold them securely in the mold 
The two halves of the mold ec | 
tically identical except that thi Dru 
is in the cop d the gate in the dr: 
\ cope which has been jolt rammed and 
Squeeze las shows in Fig $, after the 
pattern has drawn through — the 
stripping plat 

The two mold working on each 
machine place the half of the mold on 
the floor and a third man sets the body 
core, the two pin cores and the strainer 
core These strainer cores are used 
on many of the molds to prevent. slag 
and sand entering the casting The 


hody core is set to the templet held by 











ihe 
On 


thx 





MOLDS A 


molder 


the 


Core, 


as shown in Fig. 5. A 
gage fits into a depression 
which is indicated at A 


DAY WITH 


THIS EQUIPMENT 
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flasks 


may 


gray iron used in the Saginaw 


foundry be seen in this illustra- 


tion. The cope is held on the drag by 


a wedge clamp, one of which be 


at 
the 


shown 


may 
on a mold. Two 
attached to flasks 
Another feature 
guide pins which 
the flask is clamped, 
the 


seen B, standing 


of clamps 
Ges 
the 
after 


are 


at of 


the flasks are 


are removed 


so that they may be set in pin 


holes of another drag flask. 


Prat 
_ 


Some patterns are hand molded on 


benches from plates. Fig. 7 illustrates 


gear housing made in 


Ae YZ xe 92. task 


7-inch drag and an 8-inch cope is used. 


a differential 


this manner. having a 


A molder will put up &5 to 90 of these 


flasks in a day of nine hours when 
conditions all are favorable. As each 
mold requires 28 pounds of metal this 
necessitates pouring 2400 to 2500 
pounds of metal. 

The first operation in making this 
mold is to» place the ram-up core on 
the drag core print. One of these cores 
may be seen in place at A, Fig. 7. 
This core fits tightly and must be 
twisted around on the print to loosen 
it enough so that it will come. off 
easily when the pattern is drawn from 


the mold. This mold is poured without 








FIG. 8—SQUEEZE, COPE LIFTING MACHINES ARE FOUND EFFECTIVE FOR CERTAIN PATTERNS 
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slip 





steel bands being used. 
which are standard 
are made of 14 x 
at the ends. 


jacket, 
‘hese bands 
throughout the shop 
-inch steel, riveted 
bands are placed in the drag flask next 
to the pattern plate. The drag is then 
rammed, a bottom board is placed on 
and it rolled over. A chill, B, 
placed on the cope portion of the 
pattern ramming. The chill is 
et so that the four lugs which secure 
in the sand are away from the pat- 








Two 


is 


before 


ern. One band and the gate stick are 
placed in the cope. As may be noted 
in the illustration, the metal flows 


through the sprue to the strainer gate, 
C, in the drag. It follows through the 
strainer gate along a runner which ex- 
tends from the drag into the cope at 
D. This gate terminates in a_ shrink 
ball which connects with the casting 
in the drag portion of the mold. 

In Fig. 7 the cope has been hited 
from the drag and the molder 
set the center core. The 
lower print is rested in the 


is ready 
to 
ram-up core which is used 
to prevent the core privt 
the side oi 
mold. The face 


shown on the left side 


rom breaking 


the 


ore 


of the 
of the core standing on the 


acainst side 


lrag. rests the 
the drag mold when in 
position. An electric vibra- 
tor, shown at E, is used on 
this particular plate, al- 
tho1igh air vibrators are 
used on part of the plates 
in the shop. ‘Vhe electric 
vibrators are said to he 
somewhat heavier and more 
mhkersome than the = air 
brators, but have the ad 
ntage of lower operating 
and less expensive up 
ep. The disadvartege ol 
weight of the electric 
hrator is overcome by the 
engement shawn in lig 


the vibrator, J, 
to a yoke made 
mm bar steel. This yoke 
bolted firmly to the 
molding Te operate 


ihe 


6 Here 


a‘tached 


bench. 


‘ 
the 


extension 
at ¢, 

the 
attached 


vibrator, on 


pressed 
lifted. 
to the 
the connection cord 
case pattern plates 
do not have the 
nsion, a rib is riveted to the plate. 
noticeable feature of the plate in the 


plate, shown is 
the voke 


having the 


(tern 


inst and cope 
vibrator 
with 


In 


which 


ke trouble 
eliminated. 


received 


tration is the large lugs. These 

made extra heavy to eliminate 

ikage. . 

‘he core room is equipped for mak- 
uN cores rapidly and_ economically. 
Two sand mixers built by the Blystone 
M Co., Cambridge Springs, Pa., and 
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two rosin mills manufactured 
W. W. Sly Mig. Co., Cleveland, 
pare the sand for the coremakers. Core- 
making machines have been installed to 
meet the needs of the different shaped 
cores made. The 
of two machines 
Demmler & Ill., two 
rollover machines made the Inter- 
national Molding Machine Co., Chicago, 
and four machines supplied by the E. J. 
Woodison Co., Detroit. Three of these 
latter machines mainly for 
making cores with long straight draw, 
but the fourth is adapted to a some- 
what different It the 


by the 


pre- 


consists 


William 


installation 
built 


Kewanee, 


by 
Bros., 


by 


are used 


makes 


purpose. 
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box, shown below, is then removed and 
the dryer plate substituted. The 
girl next raises the core in one-half the 
box with the dryer, and turns it, plac- 
it on the bench with the dryer 
down. When the dryer rests on the 
bench the other half of the core box is 
raised and the drier with 


core 


ing 


the core in 
it is transferred to a rack which is 
placed near the operator. In all these 
movements practically no manual lift- 
ing of the sand and corebox is re- 
quired as the arm is moved up and 
down the standard to which it is at- 
tached, by the counterweight. Before 


the machine was installed a man made 
these cores and his best 
175 cores a day. 


record was 
The girl operator has 
made as many as 330 cores in a day 


300 cores. 


for 


and her daily average is 


Girls have proved efficient many 
operations in the core room and com- 
pose more than two-thirds 
of the core room force. 
Cores handled and 
from racks 
electric list 
the Elwell- 
Co: Cleve- 


ovens 


are 
the 
by 


to 
ovens on 
carried 
truck 
Parker Electric 
land. The eight are 
coke fired and are arranged 


an 


made by 


in two. batteries of four 
each. The temperature of 
the ovens is recorded by 


thermometers, one of which 
is attached to each oven. The 
of the molding 
methods of the Saginaw 


efficiency 


foundry is demonstrated by 
the average April production 
of cach molder which totaled 
1015 pounds of good castings 


per 9-hour day. The aver- 
age weight of the castings 


was 3.13 pounds. The pro- 
duction system by which the 


operation of the foundry 





13 
regulated will be described 
in a succeeding article. Af- 

FIG. 9—A COUNTERWEIGHTED MACHINE EN- 
ABLES GIRLS TO MAKE HEAVY CORES— ter castings are poured and 
PRACTICALLY NO EFFORT IS REQUIRED separated on piles they are 
TO RAISE THE LARGE CORE BOX carried to the hard iron 
tumbling room in hand 
large body core for the’ trucks made by the Howe Chain Co., 
tractor heb mold which is Muskegon, Mich. They also are hauled 
illustrated in Fig. 5. This core which !s_ in tractors supplied by the Clark Truc- 
141% inches long and 414 inches in diam- tractor Co., Chicago, six of which are 
eter at its larest cross section, is toc in operation about the plant. Five of 


heavy for a girl to handle. The machine 


which is counterweighted to help raise 
the core box 1s an aid in handling the 
bex when making this core. The counter- 


weight is attached to the machine by the 


flexible steel cable, which extends over 
a pulley. The core box is clamped te- 
cether and set on the bench for ram- 


ming as indicated in Fig. 9, insert. When 


the sand is rammed and the stiffening 
wires are in place, the core girl raises 
the box slightly and turns it, laying it 
en the bench. One-half of the core 





these have dump bodies and the other 
nas a platform body. This latter trac- 
tor is used largely in the annealing 
room for pushing about the cars which 
handle the castings through the tunnel 
kiln. The others are used for haufing 
refuse sand and slag to the dump, 
transferring castings to the hard room 
and from there to the annealing de- 
partment and on to the shipping divi- 
sion. 

The hard iron tumbling room is 
equipped with 16 mills. These barrels 
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10—MACHINES ARE EMPLOYED FOR CUTTING FACING SAND AS WELL AS PREPARING THE FLOORS FOR THE MOLDER WHEN HE COMES IN THI 
MORNING—THE PILE TO THE REAR IS READY FOR THE MACHINE AND WILL BE CUT AND THROWN ON THE PILE TO THE RIGHT 


are raised off the ground high enough so that one or as many as are needed summer the foundry becomes heat 
so that hand trucks may be shoved may be used. These boilers furnish after the metal is poured, but th 
under them for receiving the castings steam for a 1200-foot, 2-stage air com- pipes of the heating system are us 
when they are dumped from the bars pressor, as well as for the heating to blow air from the outside into tl 
rels. Castings are taken from the hard system. Waste steam from the com- foundry which is soon cleared of smok 
iron tumbling barrels to the sorting pressor is also taken into the heating and made preceptibly cooled. 
department and from there to the system. The ventilating system in the 
grinders. The proximity of these de Heat is supplied by blowing air room may be understood from Fig. 11 
partments is shown in Fig. 1 over steam coils. These coils are hung Che monitor roof at the left is direct 
In the sorting department the cast in compartments on girders in the over the ovens and above that portioi 
ings are separated in piles accordin; center of each foundry. Pipes extend of the floor where the racks of h 
to whether they are to be packed in from the heaters to each aisle where cores are placed after being tak 
the annealing pots by hand or shov the pipes branch. These main pipes from the ovens. This heat creates 
elled in. The castings to be shovelled then follow along the entire length draft pulling air, in the summer, fro 
into the annealing pots again are of each aisle, where short leads extend the windows shown to the extren 


divided into the medium and heavy from the main feed pipes at intervals. right. In the winter hot air is supplie 


1 
size and into the quite small castings These leads are turned downward at through ducts arranged along the sid 


he pot to the ends and are directed toward the’ wall at the right. This hot air serves 


fill crevices left between the larger center of the foundry. Other longer to carry off -the fumes through vent 


Cl 


which are shovelled into t 


castings. Details of the annealing pipes extend from the feed pipe to near lators in the monitor roof, 

operation will be described in a later the walls of the foundry. A Pond root The drinking water system includes 

article of this. series. covers the entire length of the foundry a still which supplied distilled wate 
The heating and ventilating systems at the center immediately over the fur- 2 refrigerating machine, from where 

and the plan for providing cold drink naces and serves to carry away the is continually circulated through — th 

ing water at the Saginaw plant, are hot air coming from them thus form- foundry and always is cold at tl 

unique. Four boilers have been installed, ing a draft to take off the smoke from drinking fountains. 


laid out on the power hou principle the molds after they are poured. In the Electric power is secured from tl 





11 THE CORE ROOM IS VENTILATED THROUGH THE MONITOR WHICH COVERS THE OVENS AND THAT PORTION OF THE FLOOR WHERE HOT CORES 
ARE SET HOT AIR IS BLOWN FROM DUCTS IN THE SIDE WALL IN WINTER 
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ocal electric company which supplies 
urrent at 5000 volts. This is stepped 
lown to 440 volts for the crane and 
ther motors, and to 220 volts for the 
ights which are operated on a three 
ire system, giving 110 volts for each 
light. The transformers and switch- 
soard for controlling the current are 
located in the boiler house as is 
small 327-foot, 2-stage, motor-driven 


also 


Foundrymen 


INTER, 


transportation 


attendant 
handling 


with its 
and 
difficulties, threatens to 
find foundries of the 
unsupplied with the custom 
stocks oft 
sand. At no 
has the 
A canvas of the 
country 


suntry 


reserve core, mold- 
time 


sit- 


sandblast 
start of the 


and 


c« the war 


ition been so serious. 


sand producers of the 


] iy 

eading 
ws that the present time, when ship- 

forward in 


nts usually are going 


idy voluine, less than 25 per cent ot 


needed supply of cars is available. 


When the imterstate commerce com- 


sion announced its decision to re- 
cars to the 


effect 


rict the use of open-top 


pment of coal, the full upon 


shipment was not realized. It soon 


apparent, that in common with 


er commodities, such as coke, pig 
rolled steel, building materials, etc., 


i was practically ruled off the rail- 


ads. A later modification of the order 
nitting the shipment of materials 
er than coal in open cars with sides 
1» to 36 inches promised some _ reliet, 
in eftect has favored merchandise 
finished commodities rather than 
lly needed sand and coke. At the 
same time, the original order was 


tinued to about Aug. 20. 


+ 


serve to In- 


specific instance will 
‘ate the 


leading 


need in some 


In Cleveland, 


state of the 
{ the centers. 
urvey of 35 leading foundries showed 
2064 carloads of core and molding 
will be required for the winter of 

1920. Approximating the needs of some 
which will 
total 
cars is 


s not reporting, one ot 
400 
1 consumption of 

fall and 
interviewed, only 


more than cafs, a esti- 
3000 
n for the winter. Of 
had_ three 
two had a_ quantity 


for two months, 10 had stored 


one 


ths supply, 
Ml ent 


h for one month and the remain- 


iced a sand famine in from one 


ree weeks. 
optimistic among the 
this 


more 


lries listed in inquiry ex- 


1 the opinion that with the pres- 
coal 


mcentration on shipments, 


later 





have its. turn and 
be obtained 


arly 


would 








without difficulty in 





winter. However, to those 
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This used 
on Sundays and holidays for supplying 


compressor. compressor is 
what little compressed air is necessary 
for the burners and other miscellaneous 
purposes. Being 
independent of 


motor-driven, it is 
the operation of the 
boilers. 

Other management 


and welfare work are the clock system, 


aids to efficient 


a large and well appointed cafeteria 


Kear Serious 


who have had experience with handling 
sand from open this 
prospect holds little comfort. One large 
foundry that the 


cars in winter, 


stated additional ex- 
pense of hauling its sand through the 
winter as a result of having ac- 
cumulated a reserve had cost over $80,- 
O00. 


trict 


not 


conditions obtain in a dis- 
than 100 


the largest sand producing acres in the 


These 


less miles from some of 
country. 


East Hard Hit 


In the east, the shipping conditions 
difficult. The largest 
producing plants are in the Albany and 
Hudson sections in New York, 
and the Mt. Holly 
South New 
It is stated that for days at a time not 
the 
cars 


are particularly 


river 
Perth 
Jersey 


Amboy, and 


districts in Jersey. 


a single car is available at some of 


plants, and where four or five 


are needed every day, the average is 


less than a car a day. All local con- 
signments are 
soft 


not itoundry 


into the 
are 


banned, except 
which 
districts. A 
South Jersey district permitting a_ ship- 
per i5 


coal regions, usually 


ruling in the 
per cent of the capacity of his 
siding, obviously does not guarantee de- 


livery of cars to meet this 


even mini- 
mum allotment. The total tonnage 


shipped since Jan. 1 is less than 50 per 
cent of that handled last year up to the 


same time. Producers report orders 


upon which they hesitate even to quote 


fearing still further’ restrictions on 
transportation. 
A central Ohio sand company states 


that it is 
cent of 


about 10 
the shipping permits for 


granted only per 
which 
it applies. Previous to July 1 an aver- 
age of 60 per cent of the cars requested 
available, the total tonnage 


shipped the first half of the year was 


were and 


about the same percentage of the total 
orders received. This company esti 
mates that on the present basis of 


shipment its customers will lack ap- 
proximately 900 cars of sand during the 
coming winter. 

Another company which should have 
shipped 875 to 900 cars 
its properties, up to July 20 had been 
This same 


booked 


from one of 


able to secure only 207 cars. 


company has nearly 700° cars 
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and a first aid room with a nurse in 
constant attendance during working 


hours. The entire clock system is con- 
trolied electrically by a master clock 
so that every clock in the plant has 
exactly the same time; the whistle clock 
has the same time as the wall clocks 
used to tell the time to the employes, 
and the program clocks on which time 
clerks stamp the time for a job. 


and Shortage 


for shipment prior to Dec. 15, with new 


orders coming in steadily. This com- 
pany at present -estimates that even 
with a continuation of the same rate 


of car supply, it will be able to load 
only about 400 cars before the season 
is over. Based upon the usual fall 
rush of sand orders, the shortage will 
be from 500 to 750 cars by the middle 
of December. 

An IlIlimois company which ships dur- 
ing the entire year obtained 6nly 23.7 
per cent of its car requirements during 
June, and the first half deliveries were 
far below normal. This 
mates that it will be unable to supply 
its customers’ requirements for the re- 


company esti- 


mainder of the year and that its lack 
in cars will result in a 25 per cent 
curtailment. 

The southern producers are slightly 


more fortunate, as the car situation has 
been easier throughout the South. How- 
ever, embargoes against northern terri- 
tory act as a barrier to the 
foundrymen securing 
such sources. 

With the severe shortage of all sorts 
stock, little choice in 
distributors. Molding sand 
producers who desire open top cars by 
reason of the 


hope of 
northern needed 


sand from 


of rolling cars 


is offered 
class of loading equip- 
ment which they employ are accepting 


box cars without question, and some 
even are putting in box siding in 
cattle cars to serve their customers. 
Silica-sand manufacturers, after dig- 
ging, grinding, washing, screening an@ 


drying their product which is intended 
for sandblast work dislike to use open 
top equipment, but at present seem 
to obtain a greater number of cars 
of this class. The arrival of sandblast 
sand in a wet state, or contaminated 
with dirt and cinders often is a source 


able 


of expense and inconvenience to users. 


A high-speed steel used in Eng- 
land contains substantially the fol- 
lowing: Uranium, 0.7 per cent: co- 


balt, 4.5 per cent; tungsten, 13.5 per 
cent; vanadium, 1.5 per cent; 
mium, 3.5 per cent, 
The addition 
uranium, it is 


chro- 
carbon, 0.7 

of cobalt 
claimed, re- 


and 
per cent. 
and 


sults in an increased cutting efficiency, 


Bill Makes Some 
hole Rigging 


BY PAT DWYER 








WAS telling Bill the other to draw the pattern and see what the cver made them evidently was in a 
day about a queer little shop mold looks like that he forgets to put hurry. Whoever finished them and 
I happened to drift into ri clamps on the drag before rolling it gave them a coat of paint was in 
cently and about the old over. The board slips, some of the cven a greater hurry for he hit only 
fashioned rigging they were using in) sand falls out and the pattern looks the high spots. The patterns would 
an old fashioned way to make some like a ship that has been stranded at not lift and they would not dtaw and 
of the work. low tide on a sand bar. That pre- they were so heavy that one man 
“It simply is wonderful,” said he, liminary passage with which | favored could) not handle them alone. The 
“the way in which a foundry will cling you has a direct bearing on what 1 square frame was molded with the 
tu antiquated methods and keep on intended to say. It was neither super- exterior flange up. The drag was filled 
using patterns that should have been flous nor irrevelant; but if you find with sand, rammed and rolled over and 
relegated to the scrap heap years be- any difficulty in following me I shall then a tedious parting about 6 inches 
fere. Frequently the patterns or rig- draw you up a chart and indicate by wide had to be made all around the 
ging wete designed cither by amateurs suitable references the proper places interior and down as far as the lip 
o: by some person who was unfamiliar to applaud. which supports the cover when the 
with the job and was just feeling his “I worked in a place one time where casting is in use. In ramming the 
way. If the pattern works and it is they made city work. You know what cope this deep pocket had to be pro- 
possible to get castings from it, the I mean, water works and sewer cast- vided with soldiers and gaggers and 
chances are in favor of it remaining ings and all that kind of thing. The or account of the rough pattern a con- 
a fixture in the place until the man man who preceded me had graduated siderable amount of patching always 
who got it up dies, resigns or gets from a little shop where the principal Was necessary after the cope had been 
hred. product was stove repairs and plow lifted. The pattern did not draw well 
“Perhaps I should qualify that state- points. Some of the patterns and rig- and consequently the mold was torn 
ment and make due allowance for the ging he got up were wonderful. Yes, cach time the pattern was used. There 
popular foundry tradition that molders sir! Wonderful is the word. A sight was no provision made for inserting 
never die; but there is certainly noth- of any of these patterns would force lilting screws. Two men were required 
ing vague, intangible or traditionary the admission that one of the seven to draw the pattern. They dug two 
about the fact that they sometimes wonders of the world was how some holes each on opposite sides of the 
get fired and there is still less doubt people secured positions as foundry fattern and grasped the pattern with 
f the fact that they resign ‘free and foremen. 1 don't want to impose too their fingers 
frequent.’ Those Arabians that Long- great a strain on your credulity so “The grating cover was drawn in 
fellow sings of so tunefully, who fold Vl just tell you about the patterns the 


same way. In addition to mending 
up their tent and disappear, have noth which were for castings known as 


the places where the hands had grasped 
ing on the migratory birds who learn catch basins and man-holes. One was 


the pattern, it also became necessary to 
their trade in a foundry and who are square and was used to make the cast 


build up about half of the pockets which 
inoculated with the virus of wanderitis ing usually seen at the intersection of always were disturbed and broken dur- 
long before they have finished serving gutters at street corners. It is cov- 


ing the drawing operation. A man whi 


their time.” cred with a cast iron grating and 

I interrupted him here to point out, serves to convey the surface water 
calmly I hope and with a fitting sense from the street into the sewer. The 
of the proprieties, that I saw nothing other was circular for making — th 
strange in the fact that a man should round casting generally imbedded in 
wander around from place to place in a the middle of the street over the main 
fhysical sense; but when his mind line of the sewer and fitted with a 
commenced wandering, I thought some- perforated cover strong enough to 
thing should be done about it. ordinary traffic. 


bear 


“You began by talking about anti “Probably 
quated patterns,” I said, “and here you 


are now talking about Arabians and T 4 


with some vague notior 
of permanency, patterns for these jol 


vad been made of cast iron; but who 
should not at all be surprised if you 


switched from that and launched out 
into a panegyric of the ‘Blooming, 
Balmy Babylonian Order of Bally 
Blighters.’ Stick to one thing 





My MUO 


it off your mind.” 


“Don't be in such a hurry,” said Bill (na SEE + a 
“You remind me of ; = —_ —~ 


a young fellow 














making his first mold. He is so anxious STRANDED AT LOW TIDE ON A SAND BAR 
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LONGITUDINAL VIEWS OF MAN-HOLE FRAME 
FLASK ARRANGED FOR RAMMING THE 


MOLD 
DRAG 


UPPER, PATTERN, FOLLOW 
MIDDLE, COPE LIFTED OFF 


BOARD AND 
LOWER, 


DRAG WITH PATTERN REMOVED READY FOR CLOSING 


made three of these castings a day was 
jog some. 
“The 


hole frame was not a bad casting. It 


pattern for the round man- 


possessed a few minor defects which 
evented it from being classed in the 
referred A. 1 list as a pattern. The 
in who made it depended more on 
f He did not 
close his cope fair and as a result on 
side of the thicker 
His clamps must have 


ith than on good works. 


vertical wall was 
than the other. 


been loose on one side while pouring 
the casting for the flat flange around 
the outside was %4-inch thick on one 


ide and only about %-inch thick on 


the opposite side. There was a _ cold 





shut on the thin flange side and an- 
other cap piece had 
How- 


defect lay, not in 


where a 
he li knocked ott by 


ever, its 


nearby 
accident 
principal 
any of these things, bad as they were 
from an 


efficiency viewpoint; but in 
the design. The vertical wall was over 
an inch thick,—out of all proportion to 
the thickness of the flange, and as a 
result the casting was sure to crack 


while cooling, unless it was poured 


from nice soft, strong iron and was 
turned over and_ stripped before it 
cooled. 


“The cover pattern for the man hole 
was the bright particular gem of the 


collection. It was about 


2 feet in diam- 





as i aa Cf. 
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eter, cotvex, with a _ reinforcing rib 


about 3 inches from the circumference 
and two ribs at right angles all the 
way across, on the concave side. The 
convex side carried a number of small, 
square, flat bosses equally spaced about 


6 inches apart. Tapered %-inch dry 
were set in the drag and 
touched the cope in the center of 


sand cores 
these 
bosses when the mold was closed. The 
ring and ribs were loose and the rough, 
cored holes were in the 
mold was 


pattern. The 
rammed in the usual way 
and the cope lifted off. The sand was 
dug out of the holes in the pattern with 
a lifter after which a punch stick was 
used to make the prints in the drag 
pins then would be 
driven into opposite holes in the pat 
tern and two men would draw it out of 
the sand. 


A couple of gate 


The cores would be set and 
the cope tried off 
ring and the ribs. 
large I don’t 
have 


before drawing the 
Taking it by and 
think any man _ could 
invented a more awkward outfit 
“T put up with it for a short timc 
and then I had some wooden patterns, 
fitting flasks and boards 
made, which so simplified the job that 
practically no skill was 
make the 


close follow 


required to 
castings. For instance on 
the cover which 
skilled 


three 


formerly required a 
molder a full day to mak 
castings, 


because most of his 


time was taken up in patching the 
laborer had no 
trouble in making 10 molds a day with 
the new rigging. All he had to do 


was ram the 


molds, an ordinary 


mold, draw the pattern 
This was 
in an ordinary jobbing shop which was 
not equipped with 
and where all the 


by hand. 


and close the mold again. 
machines 
ramming was done 


molding 


“The four new patterns were strong 
and substantial, and they 
signed to last 


were de- 
indefinitely Rapping 
and draw plates were attached to the 
two covers and lifting 
hooked under the bottom 
of the side walls were checked in and 
screwed to the two 


straps extend 


ing to and 


Fach of 


frames 














MANY ARE CALLED BUT ONLY ONE IS CHOSEN 
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the 


and 


patterns draited 


rapping be- 


Was generously 
little or no 
the 
the 
the usual 
they 


required 
sand. 
round 


fore drawing out of 
“After the 
had 


holes in cover 
with 
the 
tapered 
Each of the 


been bored in Way 


a brace and_ bit were given 


correct shape and size with a 


iron heated red hot pat 


terns was given several coats of black 


and that we 
got castings that were castings and not 
queer looking things that looked as if 


shellac believe me after 


they had been dug out of an iron 


mine 
with Robinson Crusoe’s wooden hoe. 
“The thickness of the vertical walls 


in the square and round frame patterns 
was. reduced to 3%-inch tapering to % 
and as a 


result we had no 


more 
cracked castings even when they were 
poured from an all-scrap charge. By 
an all-scrap charge I don’t mean a 
charge that has been carefully dosed 
with ferrosilicon and ferromanganes« 
but a charge made up of ordinary 
foundry scrap. 
“The patterns were molded in_ the 
same position as formerly. A round 


plate attached to a long eye bolt sus 


pended from a bar resting on two 
strong backs across the cope was used 
to carry the body of sand forming the 
inside of the round frame. The cop 
with the lifting plate attached was 


lifted by the crane and held while th 


pattern was being taken out of the 
drag. It was then lowered back into 
place. There was never any finishing 
necessary either on cope or drag. A 
set gate with two branches’ was 


rammed with the pattern in one corner 
of the flask so that it was 
sary even to cut a gate. 
“The inside of the square frame also 
was lifted out, but not as part of the 
cepe. These frames made on 
the side 
to make 
a’ fiat 
forming 


not neces- 


were 
floor which had no 
the 


crane and 
job as light as 
cope was used and the sand 
the inside of the mold lifted 
out separately on a flat plate provided 
with four loops for that purpose. Two 
men lifted the cope and set it on an 
empty flask; attached two 
eye hooks each to the loops and after 


possible 


then they 
placing two pieces of pipe in the eyes 
they lifted the body of sand 
the pattern and set it on a stand along 
side for a minute 
the pattern. It was then returned 
to its place and the cope closed down 
This pattern also was provided with a 
set gate on the side which was 
a flange. 

“Yes, indeed,” 
“this old, 


ging is 


out of 


while they drew 


without 


said he in 
antiquated 
bad 
how 
cling to things of 
If you ask my opinion, the reas 


conclusion, 
and 
medicine; but it is re 


amateur rig 


markable 
which 


many shops there are 


that 1 ture 


n fre- 
quently is because the manager is not 


a] 


2 practical man and cannot realize the 


THE FOUND aR 
benefit to be 
up-to-date, 
terns and equipment. 


derived from 


labor 


modern, 
saving pat- 
He fight to 
the last ditch to save or make a penny 


devices, 
will 


on any one of his financial 


transac- 


tions; but he does not know what 
cconomies can be effected by spending 
a few dollars on good patterns. He is 


willing to spend any amount of money 
thinks if he 
small salary he 
Well, so he is, 


always two parties to a 


on advertising; but he 


gets a foreman for a 


is getting a bargain. 


there are bar- 
gain, one 


“The 


candidates, 


gains and one loses.” 
applies to 
sill?” 


same presidential 


don’t it, said I. 


r 


Increasing Hub Diameter 


Ouestion: We have always made the 
shown in the illustration 
comparatively small cast 


disks with a 
iron hub. ii 
is strengthened afterward by shrinking 
on a cast steel band fitted as shown at 


1. The 45-degree is not a good one 
as the band shrinks axially while cool- 
ing and leaves an opening of about 
0.01 of an inch. The reason for put- 


ting this band on appears to have been 
that some difficulty in cast 
ing a heavy hub free from shrink holes. 


there was 


The design has been criticised and we 
have been told that the disk will be 
stronger if the hub is made larger and 
solid without any band as shown at B 
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At present the castings are left in the 
pit without being uncovered for about 
48 hours. Do you think there would 
be any danger of spongy hubs if the) 
made 18 diameter : 
Would there be any danger of shrink 


were inches in 


age strains in the web or the disk o1 
account of the greater mass of iron in 
the hub? If so what method would 


you recommend for remedying this difh 
culty ? 

Answer: The desired change is recom 
mended. the 
the hub by 3 inches will give a stronger 
disk than the present small hub with the 


Increasing diameter 01 


cast steel band. It also will eliminate 
the costly operations of machining a 
seat on the hub, machining the inside 


surface and top edge of the band and 
shrinking it on. 

There is a certain amount of. internal 
strain inall circular webbed castings. The 
strain 
to the 
in the different sections. 


increases in according 
the 
In this particu 


lar casting there is no abnormal dispro 


intensity 


relative thickness of metal 


portion and what little strain develops 


can be lessened by stripping the hub 
after the casting has set and digging 
out the center core. This will allow 


the hub to. cool in the same length ot 


time as the web. 
There should be no difficulty in pre 
venting the hub from shrinking. Plac: 


a 6-inch riser on it, tapered down to +4 
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inches where it joins the hub and feed 
See that the 
riser is supplied with hot iron at fre- 


it with a ™%-inch rod. 
quent intervals until the solidifying iron 
in the casting forces the rod out of the 
hole. 


It does not harm the castings to leave 


them in the sand for 48 hours after 
they are cast but 12 hours is long 
enough 
g ae | ee eee , CL. 
OMaii Wrawinhes {> MOD 
Building: 
By George H’. Childs 

The works engineer in a large steel 
plant had small drawings and_ blue 
prints made up of each building unit 
in the works. These drawings are il! 


x il 


useful 


‘f standard size, 8% inches. They 


lave served a very purpose at 


the works at which they are used and 
it is thought that every industrial plant 


would be benefited considerably in pre 


paring drawings of a similar nature 
The drawing exhibit only the general 
letails and dimensions of the building 
In the plant mentioned there are 15 
separate and distinct units so that it 
vas necessary to make as many dra 
ines 


Like in a great many other large 
dustrial plants there are also the usual 


large cumbersome working drawings ot 


each building or unit, which cause no 
and being 
taken out and put back into the drawing 
Again, too 
expensive and important to be continu 


ally 


files 


end of time trouble when 


files. such drawings 


are 


removed and back in the 


placed 


The tracings as a rule are 


gel 


rally handled roughly especially if al 


lowed to get in the hands of thos 
who were not trained in some good 
lrafting room. 

The small drawings have about all 


the information necessary shown on 
the wear and 
large tracings and bluc 
prints which cost many 


them and by their use 


deterioration of 


times as much 


as the smaller ones is saved. Complet 
bound volumes or sets of the small 
ized btueprints should be on file, not 


nly in the drawing office, but also 1 
the general manager's, master mechanic’ 
and other important offices in the plant 
Che 


to and if 


drawings are frequently referred 
bound and widely distributed 
they will be ready for 


W ill 


is often 


instant use and 


save the delay and confusion which 


caused by inability to locat« 


lrawing when needed. 
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By Charles C. 


Sometiines castings have been 


nolded on their sides 


nd. In the 


are poured on 


case ot small flasks such 
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as are used in brass foundries, it re- 


quires considerable time to clamp a 


large number of flasks individually and 
turn them on their sides for pouring. 
must be 
each flask, one on the top 
and one on the bottom. With the device 


accompanying illustration 


It also means that two boards 


provided for 
shown in the 
it becomes pussible to clamp six or eicht 
flasks at one time and only 
The 
in an upright position and then 


As 


dev ice Con 


use two 


boards. clamped while 


laid over 


on one side for pouring may be 


seen in the illustration the 


sists of two long clamps, provided with 
rows of holes at 


voke 4 with a tl 


end and 


other A 


toes at one 


the ireaded 
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BE ADJUSTED TO 


SHIFTING THI 
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HE VARYING 


PINS IN 


hole and a bolt in the center is dropped 


the surface of the 
bolts, 


are used to hold the yoke in place. Pres 


down close to uppet 


board. Two one in each clamp 


sure is applied by turning the screw B 
ae a a a 
Mound riates Warp Wul Img 
q* ae = nace 
TWTOOlnNg tr rocess 
By M. E. Duggan 
Flat round disks o late made 
yf cast iron usuaily will be found 


hollow or dished on the top side when 
taken out of the mold This is be 
cause thie top ind yottom taces oOo 
the casting togeth vith the outside 
edge becomes set first through cot 
tact with the mold leaving the cen 


ter soft and the last part to cool off. 
When the center does shrink, a severe 
strain is imposed on the rim which 
has already reached its limit. In ex- 
treme cases this causes the rim to 


open up, the crack frequently ex- 
tending to the center. 

If the cope is comparatively thin 
the heat will radiate rapidly through 


it causing the top side of the casting 


to cool off and contract first, thereby 


shortening or dishing that side. The 
bottom side cools off and attempts 
to contract later but the top is too 
rigid by that time and the plate re 


mains in the distored condition, with 


the bottom side in 


metal 
distributed 


a state of tension 
If the thickness is not evenly 
throughou pattern 
every curved portion will be exagger 
ated in cooling. 

If the pattern is 


cope and drag 


perfectly true; if 


are the same thickness 
the 


casting is not stripped too early; there 


I 


and both rammed evenly; and if 


Is no reason why the casting should 
The 


the 


not come straight. strain is 


listributed 
ind 


nas a 


evenly in same plane 
plate 


the 


balanced. However, if 


the 
molding or strip around 
the side, it 
will have a tendency to buckle up in 
the Thi 

| 


outside edge on lower 


center when co yling. This is 


P ; 
yecause the top face, and 
rder indicated. The 


rim cools last and finding less 
the 


rim cool in the 


resis 


nce } ‘ . 
ince On bottom side to contrac 


tion travels in that direction The 
combined contraction of the rim and 
the bottom face overcome the re- 
sistance offered by the top face with 


the result that it is forced up in the 
center 
ANY — 1 7 La: y 
INeWw Sand beds Upened 
The Cross-Glave Co., Inc., 402 


Omondaga Bank 
N. Y., recently 
of molding sand located in 
state 
The making local 
deliveries and plans soon to extend its 
shipments to outside 


building, Syracuse, 
has opened new beds 
New York 
miles of Syracuse 


within a few 


company now is 


foundries. 


a. on pe wie || Nee ID] .- 
rurenases Another Fiant 
The Worthington Pump and Ma- 


chinery Corp., New York, has pur 
chased the Platt Iron Works, Dayton, 
©. Ojl mill machinery, hydraulic tur- 
bines and feed 
air 
manufactured at 


water wheels, water 


heaters and high pressure com- 


will be this 


pressors 
plant. 

\ be patented by W. 
H. Kelly is made of copper and lead. 
It is lead is 


copper Dy 


metal 


aring 
claimed that the 
the purifying 
it with hydrogen and oxygen while it 
is in the molten state. This purified 
lead is then with pure molten 
in the required proportions. 


held in 
solution in 


mixed 
copper 








Electrical Melting of Alloys-Xl 


Essential Points Which Influence Efficiency of Operations Require the In- 


stallation of Electric Furnaces Under Expert Supervision 


ERTAIN points in ( alla 
( ( ras Ce 
require the attentio1 nie 
one with a knowl ele 
trical engineering Ss app 
furnaces, rath oreat tha 
sessed by the ordinar I l ( i 
contractors Therefo t i 
either the furnace maker the < 
tral station alwa should De ken 
rather than lat O a pla ( in 
or contracto lhe ne pert 
advice centers upol the act that \- 
ing alternating current { f 
thousand ampere 1S titerent that 
Ol h lling ( mucn alle t S 
ot he or iry power ¢ ( 
cuit 
Compared to tl yroblems 
carrying O00 
required ) ( i 
sn elt If 
to 10 i 
stec elt vy 
even with t ul { 
fan S 
| Or ¢ 
iron smel \ 
watts, thi ( 
formet ds the were 
watts with one method 
leads from transformers t nac 
while with another the losses w to 
285 kilowatts, the power tat t 
the same time brought up 70 
90. In addition to the actual saving « 
energy, the change made 3500 kilov 
amperes of transiormer capa apable 
of sending more energy rnac 
than 4500 kilovolt-amper« apacity did 
previously 
In another 4000 kilowat e, 490 
kilowatts were lost between trat net 
and electrodes, 165 kilowat the leads 
themselves and 315 kilowatts the 
structural iron work near t ead 
Power used in heating leads or nearby 
iron work never gets into the turnace, 
but it has to be paid for just the Line 
In an Heroult steel furnace ot about 
*Compare Lindstrom, A., Leads for Electric Furnaces 
Met. and Chem. Eng., Vo 1 1917, p. 683 
Holmgren. F., Problems in Electr Furnace Sme 
ing, Chem. and Met Eng Vol 22, 1920 


p. 165 
Anon., Low 
naces, El. 
Meyer, A A 
Furnaces, Trans 
31, 1917, p. 97. 


Tension Conductors for Electric Fur- 
Rev., Vol. 76, 1920, p. 2¢ 
. Electrical Characteristics 
Am. Electrochem. §& 


f Electric 
Vol. 


Flinterman, R. F., Electric Steel Castings, Trans. 
Am. Electrochem, Soc., Vol. 33, 1918, p. 263 
Anon., Frequency for and Capacity of Electric 
Furnaces, El. Rev., Vol. 75, 1919, p. 1069 
Editorial, Transformers for Electric Furnaces, El 


World, Vol. 75, 1920, p. 880. 


Refractories Are Discussed 
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kilowatts, it was found that the 

\ ige drop in one of the leads passing 
y some structural steel was ovet 
ree times the 1 ) na other simila 

oO emote from the steel worl 

i ¢ 1s og lly were made up Ol 
busbars held apart to allow ventilation 
and radiation ot heat, by copper spacers, 
W whole le id ¢ ssential] 





ich made the 


me big conductor instead of several 
separate conductors in parallel. Merely 
by taking out the copper spacers and 
putting in insulating spacers, the voltage 
op was decreased, the turnace wi 
capable of doing more work, and the 
urnace made its heats fast and at a 
wer power consumption 


\ i 1 its © } ‘ 
Cll } ' 1 = 
+ t ) ¢ 
t c ft ¢ 
Li ¢ ( ] Ca O s 
/ i il I 

\ eC ¢ 1! t su S { 

+ 1 + ] + ] 

( vat ries eiectropla ( th 
t tr eS idl ¢ qd ( 
Howe er direct ré t i t 

S 1 ed nN 19 to 


Therefore, it must be tra 
and high currents 


tis 
VOIlAaARCS 


\lternating current on the other 


an be generated at many thousands 
of volts and transmitted over long 
distances over tiny wires at low cur- 


heating of a 


the 


conduc- 
and 


as the 


Since the 


l 


on current not 


the voltage, and incre: square 


current, this high voltage trans 
that 


the 


mission at low currents means 


there is a huge saving due both to 


diminution of energy losses and the 
decre ised ( SS section ot conductor 


has been 


the power is merely 


1 1 


un through a transformer which can 
ange it to the lower voltage wanted, 
it a correspondingly higher current. 
For this reason all electric furnaces 
that need merely heat, and not the 


electrolytic of the direct cur- 


With 


number 


action 


rent alternating current. 


the 


use 


direct current, same of 


amperes of current passed through the 


same cross section of a copper con- 
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ductor gives the same heating effect 


what the shape of the condu 


her it is near the other ¢ 


not. 


whe 


ductors or 


While direct current will magneti 
nearby iron or steel, it does not caus 
the losses due to inductive or edd 


current in them which the alternati 


current produces. However, wit! 
alternating current, where the current 
changes in magnitude from ze 
through the maximum to zero aga 
is well as in direction, 60 times a si 
ond (on OU cycle current, 25 times 
25-cycle) the changes in the = curre: 


bring in the effect of “reactance,” 
nductive effect With direct curre: 


4 conductor Opposes the flow of 
rent hv recietance eis ty 

( DY resistance ONLY, Wh1i¢ \\ 
1 
alternating current, it opposes that 


plus 


iCtd Ss Llifected ) thie / 
ip ot the conductor l ) 
ximit § other conductors and 
O steel | ) ie ump! i la 
ectric I LCC for making cal 
le is carele SSI) nstall | 
supplied, in order, three different s 
of current at the same _ voltage, 
furnace might take 5000 kilowatts 
irect current, 4000 on 25 cycle, 
500 on 60 cycle alternating current 


By proper subdivision and interlacing 
. 1 
| 


s, and avoidance of nearl 


last two figures might 


up much nearer the first 


It is not necessary to go deeply int 
he various effects of reactance, su 
effect 
and other 


as the factor, skin 


power 


conductors, eddy currents 


losses in iron or steel here 
but 


nearby 
and disregard 
that the 
transformers and 


these factors exist, 


ft them may mean cost 


+ 


he leads between 


be much higher than 
that 


energy, which costs just so much per 


furnaces may 


necessary and avoidable losses 
unit as that usefully employed in th 
furnace, may take place every day th: 
furnace is used, 

The foundryman must trust the fu 
the 
specify the proper size and shape 0 
the and to that 
properly installed. He should be sure 
th 


nace maker or central station: to 


leads, see they ar 


at the knowledge of and experienc: 
with heavy current conductors, of | 
Generally speak 
leads 


advisors is adequate. 
ing, the shorter the secondary 


from high tension transformers to tli 
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furnace and the greater thejr distance 
from girders and structural iron work, 
the better. The ideal arrangement is 
to have the high tension switches, 
meters, etc. in a properly enclosed 
room, kept locked against intrusion so 
as to prevent danger to life from high 
voltage current, with remote control 
switches on the furnace switchboard 
for throwing high tension current off 
and on. 

One fatal accident occurred on a 
direct-arc furnace of higher voltage 
than the most modern form on which 
the primary switch was not controlled 
from the furnace. A workman was 
putting the furnace into shape after re- 
lining and stood so that his body made 
contact between the upper and lower 
electrodes. A fellow workman evi- 
dently became confused as to which of 
two switches at some distance from 
the furnace was the one that con- 
trolled a circuit that he wished to 
close, and he closed the one to the 
furnace, with the result that the man 
working on the furnace was. killed. 
Under working conditions there usually 
is no danger whatever in an electric 
brass furnace properly installed, bi 
even the low voltages in use are dan- 


gerous since if, as in the case cited, a 
1 { oe : 


low voltage, high current circuit is 
passed through the body, the results 
may be fatal. The safe way is to open 


the high tension circuit entirely when 
one wants the current off, and to do 


this from a control board at the fur- 


nace. All the commercially used elec- 
° ¢ - 4 11 1 
tric brass furnaces may be installed 


so as to be safe, if the installation 1s 
properly made. 

The transformers should be placed 
out doors wherever possible, or else in 
special transformer rooms or cells. 
High tension current should not come 
into the foundry itself, if it can be 
avoided. 

To get short secondary leads, the 
furnaces preferably are put close to 
a wall, with the transformer directly 
back and on the other side of the 
wall. The higher the current in the 
secondary leads, the more important it 
is to have them short. 


Guarding Against Losses 


Besides the energy losses in the 
leads there are losses in the trans- 
formers and in the electrodes, but 
these depend on proper materials, de- 
sign, and proportioning, and are prob- 
lems for the makers of the transform- 
ers and the furnaces. 

As soon as a furnace is installed, a 
comparison should be made between 
the reading of the kilowatt-hour meter 
on the primary, back of the trans- 
former and leads, and of that on the 
furnace switchboard by which the fur- 
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nace is operated, if this, as is usually 
the case, is connected on the secondary 
side and shows the energy that gets to 
the electrodes, but does not include 
transformer and lead losses. If such 
a comparison shows not much over 5 
per cent loss between the power on 
the primary side, (what is paid for) 
and that on the secondary, the in- 
stallation is good. A loss of 10 per 
cent would not be unusual if the sec- 

Higher 1 


would indicate that the 


if 


ondary leads are long. osses 
| installation 
probably could be improved. 

The first refractory lining for a 
furnace usually is supplied by the fur- 
nace maker. After that is worn out 
the user may and usually does, sooner 
or later, try some other lining, and he 
may experiment with all sorts of re- 
fractories and with large bricks, even 
one piece liners in some cases, small 
bricks, and with rammed-in linings. 


= be ae P 
Try Different Refractories 


On account of changes in prices of 
refractories, and varying freight rates, 
different refractories may be called for 
in different localities, or in the same 
locality at different times. Each type 


of furnace has its own peculiar require- 


ments and the nature of the charge, 
the amount and nature of slag-forming, 


non-metallic impurities, and the way 


if 


the furnace is run, all have a bearing 
on the refractory problem 

The ideal lining would never wear 
ut, would allow no heat to escape 
through it, and would itself take up 
no heat. No lining is ideal in any 
one of these points. Each factor is of 
about equal importance. Long life 
is desirable, and the less often the fur- 
nace is down for relining the lower the 
cost, not only of refractories and labor 
for laying them, but also of the over- 
head on a_ nonproductive furnace. 
However, long life may be attained at 
too great an expense for electric heat 
lost through the lining, and through 
lowered production due to this heat 
loss. A lining of low heat conductivity 
is more necessary in an electric fur- 
nace than in a fuel-fired one, so the 
lining usually is thicker than in fuel- 
fired furnaces of similar size. 

However, if an electric furnace is to 
be used only for a few hours, say, 
nine hours a day, the heat storage in a 
thick lining may be too great. The in- 
side of the furnace lining, depending 
on the type of furnace, must be heated 
up to, or above, the pouring tempera- 
ture of the metal before the metal can 
be tapped. The temperature varies 
through the lining from inside to out- 
side. Now, if the refractory has too 
high a heat conductivity, the lining 
must be heated nearly to this tem- 


perature for a considerable depth be- 
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fore it ceases to drain the heat away, 
and allows the inside to reach full 
operating temperature. In some fur- 
naces of great wall area in comparison 
to their metal capacity, large amounts 
of heat must thus be drained from 
the inside and stored in the walls dur 
ig the first two or three melts of the 
ay. This heat leaks away through 
the furnace shell when the furnace is 
idle nearly as fast as it does while it 
is running, so the next morning the 
walls have again to be supplied with 
the heat they have lost through the 
night. On continuous operation, the 
walls become saturated with heat or, 
the furnace has reached the steady state, 
so that each heat comes out in the same 
time, and the energy supplied is con 
sumed in useful work or lost through 
radiation from the walls during the 
heat rather than in heating up the 
walls. On nine-hour operation, on 
the first few heats of the morning, 
it is necessary to supply not only the 
shell losses during that heat, but also 
energy to make up for the shell losses 
of the night before. 

High heat storage therefore means 
low production and low thermal effi- 
ciency, when the furnace is not run 
continuously. It might pay to make 
a furnace lining, as light as 2 inches 


thick and, if necessary, water-cool the 


outside to keep the lining from melt- 
ing, on a furnace to be run but a few 
hours per day. If one lost an average 
of 20 kilowatts per hour for 24 hours, 
with a thick lining, he has to supply 
480 kilowatt hours in whatever time 
the furnace is run, say eight hours, 320 
kilowatts of this being stored and lost 
at night. He could lose 30 kilowatts 
average per hour for eight hours, and 
if the furnace had a storage of only 
100 kilowatt hours he could not lose 
more than that in the remaining 16 
hours, or a total of 420 kilowatt hours. 
He then would start with a dead cold 
furnace each morning, but he would 
be 60 kilowatt hours to the good on 
his day’s run. St. John* has shown 
several diagrams of the distribution of 
heat losses which bring out the im- 
portant role played by stored heat. 


Stored Heat a Factor 


It is the stored heat lost at night 
which cuts a large percentage figure in 
a small furnace and prevents the usual 
types of externally heated crucible fur- 
naces from having any chance of com- 
mercial usefulness. The lack of stored 
heat, due to the need for only a thin 
heat-insulating wall, makes the high 
frequency furnace, with its internally- 
heated crucible, a possibility for inter- 
mittent work in the small sized units. 

*St. John, H. M., Commercial Testing of Metallur- 


gical Electric Furnaces, Chem. and Met. Eng., 
Vol. 21, 1919, p. 388. 
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The inside of the 


vi 


refractory enough, not only merely to 


resist fusion, but to stand up against 
the atmosphere, the metal or the slag 
with which it is: in contact Most re 

fractory materials commonly available 
have a high heat conductivity, and a 
high specific heat, 1e. they tend t 

give both high wall losses and high 
heat storage. If < nly such a thickness 


of this high temperature refractory be 
val 1 


used as will keep the temperature at 


i 

its back down to some lower tempera 
ture at which some oth less refrac 
tory material of lower heat condu 

tivity and heat storage will stand up, 
the second refractory then becomes a 
better material for that layer f the 
lining than the first. 

Past a certain thickness of the s¢ 
ond refractory, a third material, stil 
less refractory but of st gher re 
sistance to heat flow, and of lower heat 
storage capacity, then surpasses tl 
second. Even more layers could be 
used. Still better would b 1 brick 
that varied in composition and prop 
erties from one end to the other, since 
too many layers of thin bricks give 
mechanical instability. Some progress 
is being made in the experimental pro 
duction of such bricks especially al 
borundum—fireclay mixtures 

Use Stratified 

Nearly all electric lurnaces lt 
least two layers of refractory material 
The outside layer, next t shell is tl 


easiest to select, since infusorial earth 


and infusorial earth products have th 
needed properties. Heavy ishestos 
sheets or asbestos cement sometimes 


are used. 

\ low grade firebrick usually fills th 
requirements for the middle layer fairly 
but the inner 
problem. Most 


well, 


1 a 
iayel 15 the real 
electric brass turnaces 


use high grade firebrick, 


esp cially 
+] » hich in alumin eee) 
tnose Nign mm alumina on us ica 
brick. On account of the danger ot 
spalling due to heating and cooling, 
which is shared by magnesite and 


silica, these materials seldom are us 
for intermittent 


brick 


heating 


in furnaces 


Carborundum has been used in 


roofs and troughs Its heat 


1 


conductivity is high 


body of the furnace, t 
some use for that purpose Carbo 
undum brick, especially t 
type, have great resistance to spalling 
and abrasion. Hartmann and _ Kohler* 
show some striking photographs ch 
bring out clearly the superiority 
such brick, as well as of oh 
firebrick, as to spalling n rapidl 
cooling from 1350 degrees Cent., ov 
*Hartmann, M. L., and Kohler, J. | Physical 
Characteristics of Specialized Refractories 
Trans. Am. Electrochem. Soc Vo 7, 1920 


pp. 349, 355 
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silica or magnesite brick, which spall 


badly. 


Chromite brick is of doubtful value 
in the furnaces that have a strongly re- 
ducing atmosphere, as it tends to be 


reduced into ferrochrome. 


Zirkite 


conta ore, 1S 


brick, made from crude 


tantalizingly close to a 


valuable refractory, but its price is 


too high to be justified until its prop- 
erties are improved. When pure zir- 


refractories become available 


conla 


they bid fair to give a most desirable 
ymbination of properties 
Alundum, or electrically fused 


alumina bricks also -have possibilities, 
though they are expensive and are noi 
vet developed far except for laboratory 
use. Alundum cement, however, is of 
great value in some parts of some elec- 


ric brass furnaces because of its com 


bination of refractoriness, good bond 
ing power, and its ability to remain a1 
electrical insulator at temperatures at 
become con 


and 


are, and pure zirconia. refractories 


which other refractories 


ductors Carborundum alundum 


probably will be. electric furnace prod 
ucts themselves 
\s laboratory experiments, and still 


more important, plant tests, go on 
with improved refractories, the life of 
electric furnace linings should be 


greatly improved, and relining costs 


per ton lowered. It also is hoped that 


a lining for the induction tvpe may be 


found that will allow that type to 
handle highly leaded alloys The 
makers are working with refractories 
f the type used for making graphite 
crucibles, with some hope of success 


Small amounts of heat theoretically 


may be saved, by painting the furnac« 
shells 


nickel 


with aluminum paint or even 


plating them, since good re- 


, 
less 


lose heat than dull black 


flectors 


materials. Such a bright finish makes 


a nice-looking furnace 


and probably 


saves a few kilowatt hours—as long as 


it stays bright, which is seldom long 


il a foundry. 


One of the most vital points in the 


installation of an electric furnace—of 


any furnace for that matter, but espe- 


cially the electric furnace because ot 


the bad effect of delay on production, 


efficiency and cost in general—is its 
proper location in the foundry Con 
sider one furnace which is me 


' ; ; 
anically charged, located so 


ae ae 
anda 158 


that the metal 


does not have to doubie 
on its tracks, but goes in a straigh 
line from metal storage, to turnace, to 


last 


brought 


molds In the 


] 


generous 


stage, 
‘ : . 
ladles are direct fron 


}] 
ti 


Size e 


the ladle heater by a ‘suitable overhead 
taken to the 


short a path as possible, to 


trolley. then molds by as 
avoid the 
of too great superheating of 


Consider 


necessity 


the metal another furnace 


ff the same make and size, melting 
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materials but set im an out- 
of-the-way corner, to which the metal 


the same 
is wheeled by hand, and charged by 
hand, and from which small ladles arx 
carried by hand a 
the 
meeting in 


long way to the 
metal and the 


confusion. The 


molds, 
ladles 
melting cost sheets of the former will 
marked 


incoming 


show a superiority to the 
latter. 

Mechanical charging is a great ad 
vantage, and even though a foundry 
may plan to stick to hand charging at 
first, it is wise to install such types of fur 
naces as are capable of being adapted 
to mechanical charging in a place with 
hei later installa- 
tion of overhead equipment. 


sufficient room to allow 


Sells Foundry Interest 


W. L. Sherwood, who formerly con 
ducted a foundry and machine sho»n 
for the manufacture of wood working 


Worth, Tex., 


establishment to 


tools in Ft. has dis- 


posed of his Amick 


Bros., who will operate it as a foundry 
and shop machine shop. Part of the 
equipment was sold to the Two-Cure 
Retread Mold Co., Inc., of which com 
pany Mr. Sherwood has been made su- 
perintendent. The latter company con 
templates the construction of a foundry 
within the next few months. 


Bases Made from Old 
Crucibles 


In one foundry bases for crucibles 
are made from the old crucibles by 
cutting off the bottoms at the proper 
height and then filling them with a 


mixture of 80 carborundum fire 


sand, 20 


parts 


parts of batch clay and 14 


parts of silicate of soda. The batch 
clay consists of equal parts of red 
clay and coarse sand. The blocks 


when filled are allowed to dry gra- 
ually and then are baked. The blocks 


are said to last for as high as 125 
heats. 
Hold Housewarming 
Exercise 
The new plant of the Pittsburgh 


Valve, & Construction Co., 
Pittsburgh, recently was dedicated by 
housewarming exercises held under di- 


Foundry 


rection of a committee composed of 
W. Allen, John W. DeWalt 


and Robert H. Thompson. 


Harry 


The 


Laboratories, ne., Te 


Frazer I 
from 531 Main 


cently have removed 
St.. to 52 Niagara street, Buffalo, 
N. Y. Bruce E. Frazer, the head ot 


this organization is a consulting engi- 


neer on foundry subjects. 
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oO 7 
Remelting Insulated 
Copper Wire 

We would like to learn what percent 
age of loss is considered good practice 
it melting brass. We desire m- 
formation on the subject of using scrap 
copper wire, 
been burned, in alloys for making cast- 
igs that must 


also 
from which insulation has 


withstand a pressure of 
200 pounds per square inch. 
The 


C4 pper 


percentage of loss in melting 
with thi 
position of the alloy, and the degree of 
Alloys high 


instance, yellow 


alloys will vary com 


skill expended in melting. 


i zinc, as for brass, 


lose more than alloys composed of cop- 


per and tin, or copper, tin, zine and 
lead. This is because zinc is a volatile 
metal, that is, it distills out of the mix- 
ture when the latter is molten Ob 
viously, if the alloys have to be brought 
to a high temperature in order to 
properly pour the castings, the loss will 
be higher than if cooler metal could be 
be used. In the case of yellow brass a 
loss of 2.5 per cent net can be con 
sidered good practice. Bronze will lose 
about 1.5 per cent, and copper will not 
lose more than 1 per cent. Whether 
scrap copper wire is suitable for pres- 
sure castings will depend largely upon 
the kind of insulation that was burned 


off. It the wire is cotton covered, it cat 
be put in shape to produce alloys 
from porosity by burning off the cover 


Iree 


ing quickly, cooling in water, drying and 
compacting into a solid mass. However, 
if the wire is covered with material con- 
taining rubber it is not suitable for such 
castings. When the insulation is burned 
the sulphur the rubber 
will combine with the copper, and after 
the latter is melted and takes up oxygen, 
will form in it that will produce 
porous castings 

If before the in 
sulation is burned off, the rubber covered 


contained in 


a gas 


the wire is bought 
wire can be separated and reserved for 
unimportant castings. The wire not cov 
to produce 
should 


vered with rubber, ought 


satisfactory but it 


unless 


castings, not 


be melted alone compacted into 
if it has to be 
a loose condition, roll it 
will crucible. 
got the part the 
harge if the latter is to be used in the 
then 


a solid mass. melted in 


into balls that 


enter the First melt in- 


copper or brass of 


heat. introduce the copper wire, 
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submerging it in the melted metal. Feed 
the wire as fast as the melted metal will 
take it without freezing. When all the 
copper has been added and has warmed 


up again. stir the alloy thoroughly, add 


the white imetals, again stir, and pull 
the pot. After skimming, scatter a 
small amount, about 0.25 per cent, of 
shotted phosphor copper over the sur- 
face of the metal, then stir the surface 
metal to incorporate the shotted phos- 
phor copper. This will liquify the top 
layer of metal in the crucible and permit 
the gases that may be held in the body 
ot the metal to escape. Just before 
pouring, thoroughly stir the metal to 
the bottom of the pot. Handled in this 
manner, the scrap copper wire will pro- 


duce as good results as ingot copper. 


We 
brass castings of 
the 


casting 1s a bushing approximately 


pean 
would like to learn 
which a sample ts 
, ? 1@. ted 
crack in ll be noted. 


7 he 
2 inches in 


woth 


es a 
cide, thin 


’ 
cr that aan 


mid 
diameter, 2 inches in length, 
and 
flange on one 
appear 


function with 


walls vy-inch thicl having a 
end. The 
flange at the 
the body of the bushing, 
on the parting of the mold, 


cracks under the 
hait 
Thr 


analyzing af 


about 
in the cope and half in the drag. 
alloy is a yellow 

proximately, copper, 


34 per cent, 


exception 


cent; SINC, 
With the 
castings 


ot iste ( 
appear to be sound. 

The 
on the casting because of its shape 
Probably 
vertically, 
\t the opposite end 


there is an 


cracking is due to a strain put 
and 
the 


flange 


its position in the mold. 


casting is molded the 


being uppermost. 


of the bushing interna! 
which is 
the 


anchor the 


flange, formed 


The 


metal at 


by a circular 
recess in 
to 
prevent 
latter 


by any 


core. flanges 
both 


contraction. 


two 
serve ends 
The 


prevented 


and its free 


phenomena cannot be 
means known, as the 
two ends are firmly held, something has 
the 


of 


therefore, 


to give, and the 


with 


weakest 
the 
The heaviest 


part is 
junction line 
the body. 
this 


cool 


large flange 


section of metal 
the 
rest 
the 


at the 


is at line and this 
to 


the casting. 


causes 
the 
Therefore, it is 


part 


more of 


slowly than 
most 
tender part of the casting critical 
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time when contraction occers in the 
metal. 

This is the cause of the cracking; to 


the 
of 


prevent cracking, cause must be 


removed. One end the casting must 


be made free to move towards the other. 


How best to do this is a problem in 
molding that must be worked out by 
experimentation. Suggestions are. ail 
that can be offered here. Possibly it 


the core print at the bottom is made 


and if the cores are 
hollowed out inside to lighten them, th: 
metal will 


short and tapering, 


have strength sufficient to 
lift the core, so the two ends can come 
This 
the 


shows 


together. 
That all 


cracked 


will prevent cracking 


castings made 
that 


take place 


are not 
some freedom ot 
the 
The core must be lifted 
when it 1s 


movement must in ina- 
jority of cases. 
up, and anchore: 
by the 
print, or by having been squeezed firmly 
into the print; then the casting cracks 


A short cone-shaped core print, and 


firmly 


down the metal getting around 


a 
core that is light and easily burnt will 
aid greatly 
The way 
would be to roll 


in overcoming the 
to the 
the mold over after it 
is made, and pour it with the other end 
up. The the metal the: 
would aid the shrinkage of the casting. 
and it is that 


cracking 


surest avoid cracking 


weight of 


inconceivable cracking 


could occur under such circumstances 
Rolling a mold 


to 


made, 


over before pouring, 
and 


however, adds 


the labor, fewer 


molds unskilled 


enter the 


and with 
to 


bi ard 


are 


help, sand is likely spruc 
if the bottom slips in rolling 
little 


will 


Over. However, 
the lines 


eliminate the cracking. 


we believe a 


study along suggested 


Roll Bearing Alloys 
Ive 
} olling 


been 
vr ITs, 
getting 


have 
mill 
culty in 


making 
but had diffi- 
the castings strong 
They appear to be good until 
started them, when 
to disintegrate. We 
would like to get a formula that would 
be suitable for this purpose. 


bearings jo) 


have 


cnough., 
the e ren 
the water 1s onto 


they commence 


We suggest a trial of the ‘following 
alloy: Copper, 85.50 per cent; tin, 9 
per cent; lead, 5 per cent; .phoSphor 


0.5 

The phosphor copper should bé added 
to the copper when the latter is molten 
and the 


copper, per cent. 


before other metals 























FIG. 1 


MACHINE 


USED FOR FREMONT 








TESTS 











Study of Impact Tests on Alloys 


Tests Made on Impact-Shear Machines and on Alternating-Impact Testers In- 
dicate the Relative Value of Various Alloys—Machining Bars Found 








a given energy 








-in these tests 400 foot 
The pendulum 
shears off the 
specinen by means of a knife edge. The 
on the 


pounds—and _ released. 


downward and 


swings 


remaining is registered 
le 


energy 


absorbed is cal- 


test. 


sca and the 


culated 


enery 


as in the Fremont 
tests has its own 


these two 


field, 
not 


of 


particular 


Each 


as tests on unnotched 


bars would be a good criterion of 


the service which a material would give 
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to be Unnecessary for Impact-Shear Test 
BY AUSTIN B. WILSON 
HILE tensile tests on metal bar, and Landgraf-Turner alternating- in service where a notched effect was 
° ° me . - ¢ ] 1¢ = nee ° . : 
have been made for a long impact tests. present, and vice versa. It is well 
while by many firms, im- The machine shown in Fig. 1 is the known that a stress applied to a bar 
pact tests are of more re- type used for Fremont tests. The ver- which has a sudden change in cross 
cent origin and comparative little 1s tical shaft guides a weight which falls section along its length produces a de- 
generally known of the properties of on a knife edge about % inch wide cidedly nonuniform. strain distribution 
metal under this type of test. A series which is affixed to the bore. The test at the change in cross section. If the 
of impact tests ,was made with three piece is placed, notched side down, change in cross section is in the form 
different machines on various bronzes across a_ rectangular opening in the of a nick or groove, the strains at the 
base of the nick multiply and are much 
greater than the average strain over 
Table I the cross section. The strains are lo- 
\ eee a ee eee ier ro) en < ee calized at the bottom of the notch 
\iternating impact and impact-Shnear iests , ; 
: . A thereby decreasing the strength of the 
Alternating impact t Imy Shear Average foot To shear . ae ee : : oom : 
Bar 36 inch diameter lest, machined lbs. machined As cast average material many times more than the = 
\lloy Alternations endured 2 inch X % incl s inch diameter per square inch duction in cross section would indicate. 
2 2490 144.2 10.20 750 a ~e ° ° 
‘ 1930 122.75 74.95 849 This effect increases as the angle ot 
: — 105.75 58.25 597 the notch decreases. An illustration of 
V3 38.25 29.50 304 ae j : 
28 45 70.7 13.75 10 this is the nicking of a bar by a work- 
29 $10 102.25 55.25 49 ‘ ee = oe 
92 , ere 18-75 io wnan before breaking. In many cases 
) &.é0 y 
iat —_— — a in —— aathnydt the unnicked bar would merely bend 
to secure more data on the behavior ree, 
of these metals under impact Table II 
With one or two exceptions these ays . roe : 
i : Th om a . er, Cl se han ta Y atrg . = OS 4 
tests were made on bronzes which ar a = ne ee Oe a ee 
recognized as standard and which are Machined Machined Not machined 
? ci idely J Table 1] Alloy 6 inch x 3% inet °4 inch diameter Calculated per square inch 
wees or i¢ess widely Known L able 9 100 100 100°, 
designates the alloys by number and 5 85 99° 113% 
ojive their general } SPS aie eT 10 7 77° 80% 
gives their general physical properties 15 975; ana: 11% 
chemical composition, particular use, etc 28 4 58“ 54% 
T ; 29 71 73% 66% 
[The tests made were of three dis ws aa oF oR | 
: vu paw = t 4 aD | 
tinct classes, namely McAdam _ impact- — | 
shear tests with unnotched bar, Fre- 
‘rar net tects | otc] ee ; pre s el ate saa ; 
mont direct impact tests with notched ped of the machine. The knife edge whereas the nicked bar breaks readily. 
The author, Austin B. Wilson. is engineer. the Sttikes the test piece which breaks In addition the impact-shear test has 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y., instantly and allows the falling weight been found to give very good indica- 
which company furnished — the r pieces for this “ r . ° ‘ . i s 
series of tests to drop upon a set of calibrated springs tions of the ease with which the various 
which registers the remaining energy 
in kilogram-meters. The difference be- 
tween the energy developed and_ the 
residual energy gives the energy ab- 
sorbed in causing rupture. 
Fig. 2 shows the McAdam _ impact- 
shear machine. To operate it an un- 
notched test bar is placed in position, 
the pendulum raised by means of a 
hand winch to a height which develops 





FIG. 2 


McADAMS IMPACT-SHEAR TESTER 
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alloys can be machined, low results 
indicating that the material could be 
machined easily, high results that it 


would be harder to machine. 
The Landgraf-Turner machine shown 
in Fig. 3 is used for making alternat- 


ing-impact tests. This test is similar 
to the one advocated by Professor 
Arnold, Sheffield, England. The lower 
end of the test piece is clamped in 
the machine as shown. The upper 
end extends through a slot in the ham- 


mer which moves back and forth, thus 
bending the bar, at the point where it 
enters the ciamps, far 
limit. Failure occurs in, 
thousand alternations. 
of alternations is recorded 
automatic counter. This test 
quick and fairly reliable indication 
what may be expected 
in actual when 


past its elastic 
at most, a 
few The num- 


ber on an 
gives a 
of 
materials 


to 


from 


service subject al- 


ternating stresses. 

of kind 
were made. Table I gives the average 
results of a large number of two of 
kinds test. In Table II a 
of the impact-shear 
tests shown in Table I is given. For 
purposes of comparing, not only the 
resistance to impact-shear of the dif- 
ferent alloys but also the various meth- 


Several series of tests each 


of 
summary 


these 
general 


ods of testing, these results have been 
Table II to percentages. 
In each case alloy 2 has been taken as 


translated in 


100 per cent for a basis of compari- 
son. 

A study of this table will show the 
results to be unusually uniform and 
consistent. Although the use of round 
bars for this test is not theoretically 
correct on account of the energy lost 
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FIG. 3 


MACHINE ON WHICH THE ALTERNATING- 
IMPACT TESTS WERE MADE 


results are 
those obtained on 
Considerable en- 
in deforming the 
probably 


the bar, the 


with 


in deforming 
identical 


rectangular 


almost 
the 

ergy 
bars 


bars. 
lost 
cast, on 
little thick. There 
was a slight variation between the bars 
which 


was also 


tested as ac- 


count of being a too 


were machined and those not 
machined. The former, as a rule, gave 
slightly lower results due to the re- 
moval of the outer skin. With alloy 
29 this was reversed. 
As these tests indicated that it was 
unnecessary to use machined bars, an- 
other set of bars were tested. Before 


making the impact test, the quality of 


the bars was checked by tensile tests 
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and only bars with properties closely 
approximating those shown in Table III 
were used. 


Impact-shear tests 


Alloy Ft. Ibs. per sq. in “% Based on alloy 2 
2 727 100 
4 868 119 
5 826 114 
8 533 73 
10 518 71 
29 602 83 


The foregoing results show the alum- 
inum bronzes to the most resistant 
to shear. Alloys 4 and 5 gave about 
equal results. 


be 


Two of the alloy 
treated by 
grees Cent., reheating 
Cent. and furnace 
was thought, 


5 bars 
quenching 


were heat- 


from 920 


to 600 


cooling. 


de- 
degrees 
This, it 
would increase the re- 
sistance to impact-shear, but such was 


not the case. An average of six tests 


on bars, not machined, gave 652-foot 
pounds per square inch which is only 
91 per cent based on alloy 2. 
The results of alternating-impact 
tests on bars are as follows: 
Alloy Alternations endured 
9 
2 4260 
4 4500 
5 3600 
8 570 
10 1080 
29 600 
These tests are of interest as they 


show both alloys 2 and 4 to give about 
the same results as have been obtained 


on alloy 5 from time to time. Alloy 
10 gave better results than have ever 
been obtained on alloy 29. The low 


result for alloy 5 was due to a slight 
defect. 


Only metal known to be of good 
quality was used for the Fremont tests 
(Continucd on page 622) 








Table III 
Y ° ° = a > —_ = : t r Pe T 
Average Composition and Tensile Properties of Alloys Used In Impact Tests 
ATLOY KNOWN AS COMPOSITION GENERAL PHYSICAL PROPERTIES PARTICULAR USE 
No. Brin- Elastic 
Yield Max. Elonga- Reduc- nell Limit in 
Condi- Point Strength tion tion Hard- Compres- 
tion Cu Al Sn Fe Zi rt Mn Ibs. per sq. in. Per cent ness sion 
2 Cast 88.0 8.0 10 26,000 80,000 35.0 32.0 109 23,000 Heavy castings of great toughness 
Stone’s a 7 
3 English Gear 22— 35 6 _— 
Bronze ast 89.0 11.0 25,000 40.000 10.0 9.0 80 16,000 Worm gears under severe conditions 
35— so— , 
4 Cast 86.0 10.0 1.0 40,000 85,000 18.0 18.0 130 21,000 Castings requiring great strength. 
4 Heat 50 90 56 
treat- 86.0 10.0 4.0 60,000 100,000 15.0 15.0 160 60,000 Castings requiring strength and hardness. 
ed 
Titanium Cast 89.0 10.0 1.0 24 
5 Aluminum 30,000 70,000 20.0 27.0 100 19,000 Resistance to repeated shock. 
Bronze Heat- 45— 85 45— 
- treat- 89.0 10.0 1.0 55,000 95,000 15.0 15.0 140 55,000 Castings requiring strength and hardness 
ed : 
18— 34 19- 20- 60- 
g Cast 88.0 8.0 4.0 22,000 48,000+ 35.0 30.0 70 =14,000 Dense castings. 
Gun 19— 32 14- 12- T70- 
10 Metal Cast 88.0 10.0 2.0 23,000 38,000 18.0 15.0 75 615,000 Hydraulie work. 
15 Phosphor Cast 80.0 10.0 10.0 19— 28 5- 6- 55- 
3ronze 21,000 32,000 7.0 10.0 60 12,000 igh- , ee ner +. 
hax 99.6 mm 7 -_ - te. High-speed and heavy-pressure bearings. 
»8 Copper Cast 9 9,000 20,000 50.0 70.0 40 4,000 Where high electrical conductivity is 
29 Manganese 99 25.0 104 28.000 required. 
29 Manganes 22- = 20. 28, > ‘ 
Bronte Cast 56.0 0.5 1.0 1.0 41.0 0.5 33,000 70,000 35.0 Propeller blades, ete. 
29 Cast 8.0 92.0 11— 16 1-2.0 1-2.0 50 10,000 . ‘ 
13,000 22,000 Crank cases, ete. 
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August 1, 1926 
Users Can Aid Shippers 


AND scarcity, based upon the inability of 
producers to obtain curs, is a source of 
concern to many foundrymen as_ winter 
approaches. Distributors of molding, core- 
making and sandblast sand are fully aware of the 
danger which threatens, and are making every ef- 
fort to obtain any sort of railway cars which may be 
had so that some sand reserve may be accumulated 
by their customers before Dec. 1. Through its sec- 
retary, the American Sand association has presented 
the needs of the industry to the interstate com- 





Oy & O) | a a et 426 Old South Bldg. ae: re é 

CHICAGO ............ 1147 Peoples Gas Bide. merce commission, and the opinion is expressed that, 
CINCINNATI. 501-505 Commercial Tribune Bldg. governed by war-time precedent this body will favor 
NEW YORK......... 2203-2206 St. Paul Bldg. the efiort to sustain the sand supply. The essential 
PITTSBURGH............ 2148-49 Oliver Bldg. character of sand was established when priority 
WASHINGTON. D.C...... 40 Metzerott Bldg. ruled during the war, and the same status should 
/ obtain in the present crisis. No effort has been 
FOREIGN OFFICES made to belittle the importance or to enter into 
BIRMINGHAM, Eng........Prince’s Chambers competition with any other commodity in the 
LONDON, Eng., 2-4 Caxton House, Westminster struggic for shipping facilities, but the case of the 
Cable address, IROTRAPEN, London. sand producers and their relation to the foundries 
ameenee of the country has been set forth in some detail. 
United States and Mexico............csccscsevcces $2.00 a year On another page ol this issue is a short resume 
See sine eins oneseneceecoese $3.00 a year of the sand. situation. Probably each foundryman 

Great Britain.and other Foreign Countries............. $4.00 a year ° . : j i 
ee <6 enits could, from his own experience, add much to what 
Copies published three months or more previous to has been given. The question of whether sand 


date of current issue, 50 cents each 


shortage shall shut off or limit foundry activity is 
of vitai concern to every plant manager. Each can 
do his part, either through the association of found- 





ADVERTISING 





All communications relating to advertising copy, discontinuances, ? : : ee : : 
etc., must be received on the Ist and 15th of the month preceding ries with which he is affiliated, or as an individual. 
alaliieaaeitaet he interstat met mmission should be aj 
he interstate commerce commission should be ap- 
Member, the petit Buren of Chestation ond Associated praised ot the situation. and each buver of sand 
usiness apers ncorporate ° . . 2 * 
> 29 e © . S oOo > 4 > 
ENTERED aT THE Post OFFICE AT CLEVELAND AS SECOND should endeavor to obtain ee shipping permit, as he 
Crass MATTER will stand a better chance of success as a consumer 
Copyright 1920 by the Penton Publishing Co. than will the producer from whom he purchases his 
Na supply. Such permits are the only means by which 
shipments may obtain admission to embargoed terri- 
C t t tory and are of marked benefit in obtaining cars. 
A °o ° 
Pas Attention To Details 
a ee hee Make ed OME foundrymen know how to melt iron and 
Preparing Graphite for Foundry Facir 90 : x » ; hase 
Deep Etchings of Steel Reveals Detects 190 rig for making castings, but fail successfully 
Incorporate New Company 990 ™ nas ‘ atieta, — Wate > 
Start Nitro Plant a 90 to produce a satisfactory output _because 
Chemical Reactions In the Cupola ve 591 enough attention is not paid to detail. It is 
Incororpates Steel Plant....... borg , 92 ; ; bl: > | é bl +] ae atin sii f | i 
Analyzing Mortar for Firebrick .... 593 eas\ to Diame the (rouble on whe care essness O the 
- ; — ee a“ ye Expected 5 molders. Perhaps this may be true in some instances, 
ea reatmen 0 Stee astings AE) abe ° ° . 
Innovations Increase Unit Output... 999 «but it is possible to train the molders so that they are 
Foundrymen Fear Serious Sand Shortage HO7 ; Sere, ee P P " es - ¢ > 143 
Rete ines Biiiedin  iinving gos‘ ot_ careless and to plan the work so that the molding 
Increasing Hub Diameter........ 610 Operation is so simple as to be proof against careless- 
Smail Drawings of Shor Buildings. 611 ° i: . ° , 2 ; 
oe wo fo sii ness. After every precaution is taken to rig the pat 
Round Plates Warp During Cooling Proces ‘11 tern correctly, it then should be put up to the molder 
New Sand Beds Opened......... 611 z - F 
Purchases Another Plant... .. 611. to produce good castings. In one foundry, all bad 
Electrical Melting of Alloys—xXI. 612 sia . °c are : x , . rhie > ¢ . 
hia eo... nly castings are delivered to the floor on which they ar 
Bans Made Prom 014 Crocibles. . 614 made. In this way the molder knows every day the 
Hold usewarming Exercise .. . 614 * we - ‘oe 
eae aie te Means Woundine 615 number of bad castings made the day before. As he 
Remelting Insulated Copper Wire. - a paid on the piece rate basis he has an opportunity 
reventing ooling an SNrinkage t ) . -¢ - . . . = 
Roll Bearing Alloys... si5 to complain if defective castings are being charged 
eS ‘16 against him when the fault is due to some factor 
Users Can Aid Shippers. Hys S . a > 
Attention to Details ...... sis beyond his control. The molder also can determine 
Trade Qutlook I the Foundr Ind 61 ¥ - P e ‘ P 
Santee: sory inns of sc $20 \ hat has caused the detects and an incentive 1S sup 
Start Cost. Association. .... 620 plied to remedy his practice, which otherwise might 
Set Date for Convention. . R20) E : is 2 é ' 
A ie cay. «=O continue in error leading to carelessness and furthe1 
<p 8b cede ela ee 620 loss. Should the loss become excessive, the foreman 
Design Standard Electric Control Pane 621 ; ‘ mies : 
New Core Machine Simplifies Operations ga. tries to find the cause and if he cannot correct it, a 
Alternating Current Are Weldin 522 : Comoe ae se e m ; a. : ? ih 
Develop New Type of Monorail Cor 022 conterence 1 called with th Superinte ndent wh 
Moisture Tester Dispenses with Desecato 622 goes to the molder’s floor and discusses the problem 
ere las §23 a. ] h . 1 1 "4 1 | " f : : Ti Sree fe 2 = 
What the Foundries Are Doing 623 with t em 1Ce1 anc the Ore man. 1ese conterences 
New ‘Trade Publications 624 Often bring out defects in the rigging to be righted. 











Trade Outlook in the Foundry Industry 


NDUSTRY as a whole at present has one 
major problem which transcends all others 
Transportation, vital to all, is particularly 
essential to foundries which have been un- 
able in the past’ year to accumulate any reserve of 


raw materials. Pig iron, coke and sand alike have 
dribbled through to plant sidings with increasing 
slowness. Car shortage has threatened all raw mate- 


rials, and has hampered deliveries of finished prod- 
ucts. . 

The return to quasi-government con- 
trol has been noted. Order No. 9 of 
the interstate commerce commission 
limited the use of open-top 
to the shipment of coal. This later 
was extended to about Aug. 20 and 
modified in some degree by interpreting coal cars as 
that class of open-top equipment which had side- 
over 36 inches high. Despite these provisions favor- 
ing mines coal shipments have not been increased as 
greatly as had been expected. The modification of 


Coal Is 
King 


cars 


of the Thomas Furnace Co., Milwaukee, to blow in its 
stack owing to lack of coke. Melters who were count- 
ing on securing low-phosphorus iron from this furnace 
have had to secure the iron from other sources. The 
demand for iron in the Chicago district is much more 
active. Both malleable and silveries have been sought. 
Sales of low-phosphorus iron have been made in lots 
of 200 and 300 tons by southern Ohio makers.  Sil- 
veries have been sold in medium sized lots. A Ten- 
nessee maker quotes $55 at furnace for 8 per cent 
pig, while a Jackson county producer continues to ask 
$58 at furnace for the same grade. 

The same upward trend 
which is noticed in pig iron and 
coke has not as yet made itself felt 
in the casting branch of the indus- 
try. In fact, approximately 150 tons 
of manhole castings have recently 
been purchased in New York for $110 a ton which 
showed some competition in the bidding as other 
foundry companies had bids as high as $125 and $150 


of prices 


Prices 


Unchanged 











the original order will allow a longer time in However, as the cost of metal in the ladle has been in- 
which betterment creased bv the 
is expected. | rise ef ofa 
\ further order iron an soke 
: : all¢ KE 
f tl : aa Prices of Raw Materials for Foundry Use 1 coke, 
of the commis oan 4 there probably 
sion has allotted = o WY 26 will be some ad- 
oe Scrap ° ‘ ; 
a certain amount sd a : ; : 
7 1 No. 2 Foundry, Vailey $45.00 Heavy melting steel, Valley . $25.00 to 26.00 yuscme nt in ; the 
ot coal to ve - 2 pnece ty Birmingham 42.00 Heavy melting steel, Pittsburgh... 26.00 to 26.50 price of castings 
, ‘. mm, No. 2 Found y, Chicago....... $4.00 to 45.00 Iieavy melting steel, Chicago . 23.75 to 24.25 ; 
shippe ‘ to lake | No. 2 Found y, Philadelphia 49.10 to 50.10 Stove plate, Chicago . ey 31.50 to 32.00 At present there 
ports or trans | ey WENN, Sesencede ei 46.00 No. 1 cast, Chieago...... ... 41.00 to 41.50 iS ; other > Pe 
“pani agent | Maheable, Chicago 22.2... 45.50 No. 1 cast, Philadelphia... ofan ate is a rather wide 
ret OY _W ot r to Melleable, Buifalo ae $6.25 No. 1 cast, Birmingham . 32.00 to 35.00 range in the price 
the Northwest. } Car wheels, iron, Pittsburgh . 39.00 to 40.00 F enct; : pane 
et hi ; . | be ; Coke Car wheels, iron, Chicago . 35.50 to 36.00 ot castings. For 
| his movement 1S agar oe pr $ oor = —_ ree ; — Chicago. . 31 00 to 31.50 instance, ma- 
just starting, and | i } n ke... { 0 20. Agricultural malleable, Chicago. . 29.00 to 29.50 chinery castings 
foundrymen in |___— range from 614 
lake terminals . . - cents to 9 cents 
fear that it still further will complicate their transpor- a pound in the New York district. In the same 
tation difficulties by adding to yard congestion. All these 


orders issued by the government for the control of 
coal are taken by some to presage the restoration of 
maximum fuel prices. Coke production, based upon 
and entirely governed by the coal supply has shown 
little improvement. [ractically no reserve of coke has 
been accumulated by foundries. 

Althdugh coke has been harder to ob- 
tain, foundries have been only slight- 
ly more fortunate in securing metals. 
Few if any have a surplus of either 
pig iron or scrap. Some iron still is 
being sold for last quarter shipment. 
Southern furnaces and a few in the North have taken 
orders for 1921 shipment. The first quarter price 
on southern No. 2 has been the same as that prevailing 
at present, $42, Birmingham. Much uncertainty ts 
expressed regarding the wisdom of buying iron far 
into the future. Some hold that a slackening demand 
and tightened credit conditions may bring receding 
prices, and therefore they are deiaying the purchase of 
iron. Others see in mounting coke costs and impend- 
ing freight advances signs of still further increase and 
are placing at least a portion of their first half 1921 
requirements. At Cincinnati inquiries for pig iron for 
hoth prompt and future delivery continue to increase 
The southern market is firm at $42. while northern 
iron is strong at the unchanged quotation of $45. The 
Chicago market was somewhat upset by 


Buying 1921 


Iron 


the inability 


market bench work castings sell for from 15 to 20 
cents a pound. The market seems to be still a sell- 
market although in some lines the demand has 
fallen. However, the buyer is more apt to find a 
foundry which will 


few months ago. 


ers’ 
accept his order than he was a 
There is a marked decrease in the 
inquiry for cast iron pipe, but the shortage of raw 
material at the shops has reduced operations and so 
the present orders it is estimaced will last for sev 
eral months. A few foundries notice a slackening 
in demand for castings for the automobile trade, but 
any vacancy left by a paucitv of orders in this field 
is quickly filled by orders for castings in different 
lines. The decrease in requirements for one make 
of automobile may even be filled by orders for cast 


t 


ings from another company. for while the mann- 
facturers of the higher-price:t cars are curtailing 


] 
I 


n their output, the cheapest cars are being made in 
increasing numbers. and the medium-priced cars are 
about holding their own although not 
hard as formerlv for deliveries. 

‘he slackening of demand fer automobiles has de 
‘reased the call for aluminum castings which are 
used in greater proportion in the higher-priced cars. 
Prices of nonferrous metals based on New York 
auotations follow: Copper, 18.12%c to 18.25c: lead 


’ 


pressing as 


8.50ce: tin, 49.00c to 49.25c¢: aluminum, 33.00c: alum- 
intm, No. 12 alloy, producers’ price. 3200c¢. and 


open market, 30.00¢ to 30.50c; zine, 7.85c, St. Louis 
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RED GC. SCHOFIELD has re- 

‘signed as superintendent of the 

foundry department of the 

Whitcomb - Blaisdell Machine 
Tool Co. Worcester, Mass., _ be- 
cause of ill health, after 34 years of 
service with it and its predecessors. 
Before leaving he was presented a 
gold watch by the company, a gold 
chain with a gold handled knife at- 
tached, a gold charm and $130 in goid 
by the employes of the foundry. The 
presentation was made by Charles E. 
Hildreth, president and general man- 
ager of the company. Mr. Scholfield is 
succeeded by Patrick Jordan, formerly 
connected with the Mass., 
works foundry of the General Electric 
Co. 

R. W.. Stargell has been made 
foundry superintendent of the R. W. 
G. Foundry Co., Anderson, Ind. 

W. L. Sherwood has been made 
superintendent of the Two-Cure Re- 
Mold Co., Inc., Fort Worth, 


Everett, 


tread 
Texas. 
Robert H. Hunger, son of the late 
H. J. Hunger, succeeds his father in 
the management of the H. J. 
Brass Works, Cleveland. 
Clark T. Dickerman, sales agent for 
the American Car & Foundry Co., at 
New York, recently was _ transferred 


Hunger 


to that company’s Chicago office 

H. C. White recently resigned as 
factory manager of the Harris Mfg. 
Co., to devote his attention to the 
H. C. White Foundry Co., 


Cal., of which he is president and 


Stockton, 


general manager. 


Henry Kreisinger, formerly of the 
United States bureau of mines, has 
been appointed engineer of research 


for the Combustion Engineering Corp., 
New York Hie will 


headquarters at the 


maintain his 
Pittsburgh | sta- 
tion of the bureau of mines. 

E. C. Hummel, who has been super- 
intendent of the Electric Steel Foundry 
operated by the United Alloy Steel 
Corp., Canton, O., has purchased 
controlling interest and has_ reor 
ganized the Philadelphia Electric Steel 
Corp., Philadelphia, which will be 
known as the Philadelphia 
Steel Castings Co. 


Andrew M. 


4 
Peterson, president, 


Brooklyn Foundry Co., Brooklyn, has 
been designated as Republica ndi 
date for Congress to represent tl 


ninth congressional district in Kings 
county, New York. Mr. Peterson is 
without opposition on the Republicai 


ticket and his 


district. is strongty 


mn 
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Republican, so that his chances for 
election are bright. 

Carl C. Gibbs recently was appointed 
manager of the Indianapolis works of 
the National Malleable Castings Co., 
Cleveland, to succeed the late Allan S. 
Bixby. Mr. Gibbs was connected with 
the Indianapolis plant prior to 1919, 
when he was transfered to Cleveland 
as sales agent. 

T. D. Slingman has joined the sales 
organization of the Keller Pneumatic 
Tool Co., Grand Haven, Mich., as spe- 
cial representative, with headquarters 
at the company’s 


Mr. Slingman for 


Pittsburgh office. 
many years has 
been identified with the selling organi- 
zation of the Chicago Pneumatic Tool 
Co., for the past nine years as district 
manager at Detroit, Mich. 


Start Cost Association 

At a recent organization meeting, the 
Industrial Cost Accountants  associa- 
tion was inaugurated with the follow- 
ing officers: M. F. 
of costs, General Electric Co., Schenec- 
tady, president; C. H. Smith, director 
of clerical operations, Westinghouse Air 
Brake Co., Wilmerding, Pa., first vice 
president: Roland H. Zinn, chief, cost 


accounting 


Simmons, supervisor 


bureau, Tanner's 
second vice president; A. A. 


Council, 
Alles Jr., 
secretary, Fawcus Machine Co., secre- 
tary-treasurer. It is the intention of 
the new association to bring about a 
greater uniformity in cost accounting 
methods. 


Set Date for Convention 


The date for the annual convention 
of the Institution of British Foundry- 
men has now been fixed for Aug. 26- 
28 at Glasgow, Scotland, but the exact 
place of the meeting has not yet been 
decided. It is expected that a large 
number of foundrymen from all parts 
of Great Britain and northwestern 
Europe will attend. W. G. Hollin- 
worth, the new secretary of the insti- 
tution, has taken up his duties 

Book Review 
Metals, by 
Langbein and William — T. 
Brannt; cloth, 863 pages 6 x 9 inches; 
published by Henry Carey Baird & 
Co., Inc., New York, and for sale by 
THe Founpry. Price, $7.50 net 


This new and eighth edition of a 


Electric 


( 1 orge 


Deposition of 


ll known work has been revised and 
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enlarged. It contains complete infor- 
mation on plating and finishing metals 
of every description, and is practically 
an encyclopedia of the art. It is 
written in plain language with special 
reference to the needs of the _ prac- 
tical plater and metal finisher. 

The number of American editions 
through which this work has passed in 
rapid succession and the continued de- 
mand for it may be accepted as evi- 
dence that the book, written from a 
scientific, as well as a practical view- 
point, has been found to fulfill the 
purpose for which it was primarily in- 
tended. 

Due attention has been paid in this 
latest edition to all important innova- 
tions and as far as possible all prac- 
tical methods of plating which have 
become known since the publication of 
the last edition have been included as 
well as a description of the most re- 
cent machinery and apparatus. The 
subject matter covered comprises: Elec- 
troplating, galvanoplastic operations and 
electrotyping; deposition of metals by 
the contact and immersion processes; 
coloring of metals; lacquering; meth- 
eds of grinding and polishing, and hun- 
dreds of tested formulas. 
and applications of 
namo-electric 


Descriptions 
voltaic cells, dy- 
machines and 
shop equipment are given. 


plating 


Issues Steel Booklet 


In a 100-page booklet that is care- 
fully planned as to details of value 
to the reader, the Moltrup Steel 
Products Co., Beaver Falls, Pa., de- 
scribes its products and_ presents 
valuable information on related steel 
topics. In the foreword the purpose 
of the booklet is 
desire to 


expressed as, “a 
present a comprehensive 
view of the purposes, products, proc 
esses and facilities that represent the 
use of various steel products.” 
Among the first few pages are dis- 
cussions of cold drawn steel, shafting, 
and screw stock 
flats and 
are cold 


Squares, hexagons, 
special shapes which also 
drawn as described. Under 
each of these headings, the explana- 
tions include methods of manufac- 
ture, outlines of the development of 
processes, facilities for production, 
sizes made in manufacture and accu- 
racy required in sizes and shapes. 
Following this, the chemical char- 
acteristics of the carbon 
briefly explained. The 


steels are 
constituents 
ire taken up separately as to brittle- 
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ness, tensile strength, etc., when used 
in varying amounts in steel. The 
alloy steels, nickel, chromium, vanad- 
ium and the combinations of each are 
discussed in the same manner. Shapes 
both standard and special into which 
the steel is made are illustrated. ‘Ta- 
bles giving the 
Society of 


specifications of the 
Automotive Engineers 


oncludes the section. 


Machine keys are explained by 
dimensions while ‘fllustra- 
tions shove finished Steel plates, and 
idequate diagrams are 


foundry plates. 


-harts of 
given of 


A third of the pages contain de- 
tailed tables giving weights of round, 
square and steel bars of hexagonal 
bars, flat rolled steel, flat steel bars, 
ircular steel plates, sheet and bar 
uminum and brass, of steel and iron 
ind sheets and plates, circumferences 


and areas of circles, decimal equiva- 
lents of the fractions of an _ inch, 
values of fractional sizes expressed 


in millimeters, standard wire gages 
with equivalents in decimal parts of 
en inch, and United States conversion 
tables. 


Design Standard Electric 
Control Panel 


The General 
tady, NN. ¥., 


line of 


Electric Co., Schnec- 
recently has inaugurated 
standard unit induction 
otor panels for use with either 
vound or squirrel cage motors, oper- 
ting on three’ wire 


non-grounded 


stems. These panels are designed 























CONTROL PANEL FOR VARIED SERVICE 


the control of motors in nearly 
very application where it is not neces- 
ry to furnish the panels 
ghly specialized equipment. 

particularly 
work as 


with a 
They 
such 
motors which 

driving compressors, blowers, cen- 
rifugal pumps, and similar machinery. 


designed for 
controlling 
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Protection from _ sustained heavy 
overloads is provided by time limit 
relays which operate the oil circuit 


breakers, but which, due to the time 
limit feature prevent the motors being 
shut down on instantaneous overloads. 
There also is an undervoltage device 
which opens the breakers in case the 
line voltage falls to a marked degree 
below normal. This prevents’. the 
damage that might ensue, if the motor 


was left on the line when the full 
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Core Machine Sim- 
plifies Operations 


The foundry engineering department 
of the E. J. Woodison Co., Detroit, has 
designed a new bench core making 
machine which has been introduced 
into a number of foundries. This 
machine can be bolted to any core 
making bench. The cradle will hold 
a core box up to 12 x 18 inches with a 
draw up to-6 inches. 


New 


The design has 

















OPERATING MECHANISM IS READILY 


voltage was re-established and _ the 
operator had failed to take the proper 
precautions. 

start 
on compensators which do not have 


Protection of motors which 


self-contained switching arrangements 
is furnished by a time limit mechanical 
interlock which serves several pur- 
poses. In the first place, it prevents 
the closing of the main breaker before the 
starting breakers have 
and then opened. This guarantees 
the proper operating sequence. Sec- 


been closed 


ondly it insures that the main breaker is 
closed within a short fixed time after 
the starting breakers have been opened. 
This is to prevent the from 
being thrown on the line after it has 


motor 


lost too much speed between the 
time of opening the starting breakers 
and the closing of the running notch. 

A’ new feature of these panels is 
the way in which the cable terminals 
are attached, so that main line cables 
may be run in straight lines without 
interfering with the panel parts. For 
further installation, 


these terminals are reversible in most 


convenience in 


cases so that cable may be run from 
above or below as it is best suited to 
the conditions. 

The starting breakers now are placed 
side by side, back of the main breaker, 
and operated from the panel through 
convential remote control mechanism. 


ACCESSIBLE IN NEW CORE BENCH 
been simplified so that the machine 
may be operated by unskilled labor. 
The operator stands in one position 
throughout the entire process of mak- 
ing a_ core. From his bench he 
throws the sand into the core box. 
jolts by hand, strikes off, pulls down 
a clamping device after which he 
throws the cradle a quarter turn and 
the box is on the plate. He then 
pushes a button to start the vibrator, 
pushes 


down the lever until it auto- 


matically locks and the core is drawn. 
The accompanying illustration shows 
the new machine. 

The Woodison company has also 
designed a core machine for use with 
split core boxes. This machine will 
draw split core boxes up to 8 inches 
in depth, but the width and length of 
the core box may be any size. Two 
magnets placed horizontally against 
pads on the outside of the core box 
vibrate and draw at the same time, 
while another magnet holds the core 
plate firm. The machine is built with 
knee pads on both sides to enable two 
While 
one coremaker is ramming the core 
box the other draws his core. 


operators to use one machine. 





The Canton Pneumatic Tool Co., 
Canton, O., has purchased the business 
of the Pittsburgh Pneumatic Co. The 
new firm will operate under the same 


management as the old. 
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Alternating Current Arc 
Welding 


An arc welding set to dispense with 


the use of a motor generator set 
required in direct-current welding has 
been introduced by the Gibb Instru- 
ment Co., Detroit. This consists . of 


a transformer and regulatot for con- 


trolling the voltage on an 
The 


alternating 


current line. transformer con- 





ARC 


WELDING SE 


sists of nothing but stationary coppe1 


and iron which makes its construction 
rugged. Oil is used as a_ cooling 
medium and a fan is not necessary. 
The inherent reactance of the ma- 
chine automatically stabilizes the arc 
and prevents burned welds due to 
excessive arc length. The are will 
become extinguished when attempt is 


made to lengthen it beyond ¥s-inch. 


Develop New Type of 
Monorail Conveyor 


The H. M. Lane Co., Detroit, re- 
cently has produced a new type of 
monorail, the general principles of 
which are shown in the accompanying 
illustration. 

The novel teature consists in pro- 
viding for the operator a basket or 
elevator which may be raised or low- 


ered by a telescoping arrangement. The 
cables 


1 11 
the controllers 


connecting 


tor 
the various motors all are arranged 
with a flexible connection, so that the 
operator at all times has control of 
the travel motor, the hoist motor and 
the motor for hoisting himself. This 
enables one man to go out into the 


yard with a one or 
pick up a flask 


two-hook monorail, 


and bring it into the 
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foundry without requiring the services 
of a helper. It also enables him, in 
gathering boxes of castings in a 
foundry gangway, after they have been 
loaded and allowed to cool for a while, 
pick them up, taking care of his 
own hitches in the foundry and his own 
In cases 


up 


to 


releases in the cleaning room. 


where a laborer is absolutely mneces- 
sary, the laborer may ride in the cage 
with the operator to the point where 
he is wanted, and the cage can be 
lowered to such a position that he can 
drop and attend to the hooking. Also, 
in some cases, both laborer and oper- 
ator may work together in handling 


flasks or other equipment. 





Study of Impact Tests 
on Alloys 
(Concluded from page 617) 


on notched bars and the results from 
one or two specimens, which showed 
defects in the fractures were discarded. 
The tests were made on_ specimens 
machined to exactly the same size. The 
following are the results of these 
tests: 
Average kilogram-meters 

Alloy Condition required to break 

2 Sand-cast 12.3 

3 Sand-cast 2.2 

} Chill-cast 3.3 

4 Sand-cast 3.0 

} Heat-treated 10.5 

5 Sand-cast 9.4 

in) Heat-treated 7.4 

5 Chill-east 10.1 

24 Sand-cast 7.9 

Evidently alloy 2 is the most re- 
sistant to shock when any notched 
effect is present. Alloy 4, heat treated, 


and alloy 5, chill cast, come next show- 
ing little difference. Heat treatment 
benefitted alloy 4 but not alloy 5. 
From the there are 
certain conclusions which may be drawn. 
These conclusions 


results reporte d 


time to 
time been borne out by individual tests 


have from 


made to check the value of castings for 


different purposes. It is indicated by 
these tests that: 

All of the aluminum bronzes _ tested 
excelled any of the other bronzes of 




















MOISTURE 
THEY 


TESTER 
ARE 


WEIGHS SAMPLES 
IN THE DRYING OVEN 


WHIL! 


fatigue as evidenced by alternating 
impact tests aluminum bronze surpassed 
the other bronzes which were tested. 
Sound G metal—alloy 10—is at least 
equal, if not superior to manganese 
bronze—alloy 29—in resistance to fatiguc 


aid in toughness. 


Moisture Tester Dispense: 
With Desecators 

A tester for rapidly determining th 

moisture in samples of mate 

rial at the same time has been put ot 

the market by the Williams Apparatus 

Co., Watertown, N. Y. 


several 


This apparatus 


consists of a double walled asbesto: 
oven which is electrically heated. The 
temperature is held indefinitely at ai 
desired degree by a_ thermostat. \ 
balance is located on top of the oven 
A pan hanger passes down from this 
balance into the oven, and the material 
is weighed without removing it. This 
avoids the use of dessicators. A_ pa 
rack is fitted in the oven to hold sev 






































the series in resistance to impact by 
shearing. 
For impact-shear tests it is not nec- 


to use machined test-pieces. 


Aluminum 


essary 
alloy 2 
direct im- 


present. 


bronze—especially 
to 
was 


resistance 
notched effect 
to failure 


showed high 


pact where 


In resistance through 
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eral samples which may be dried at the 
same time, it being only necessary to 








transfer each pan to the suspension 

hook for final weighing. 

/ tl VUNLLTELUN UUVLLOADEOUYSASUOUALALEOUAL LANNE DAE E NTI NNN Me 

o 

; Obituary 

Smtr TODONUEAGAEA ATLEAST TEIESUULE EEE En q 
Henry J. Hunger, president, the 

H. J. Hunger Brass Works, died 

Tuesday, July 6. Mr. Hunger was 


Germany and came to this 
country at the age of 12, settling .n 


born in 


Cleveland. In 1899 he and Gottleib 
Scheidegger established the brass 
foundry. The partnership was dis- 


colved in 1916. 
Kenneth W. Blackwell, vice presi- 
dent of the Canadian Steel Foundries, 


PAVIA LUAU 


: 
What the Foundries Are Doing 


Activities of the Iron Steel and Brass Shops 
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The plant of the Keystone Brass Foundry Co., 
Pittsburgh, recently was damaged by fire. 

The foundry of the Millinocket Machine Co Mill 
nocket, Me., recently was damaged by fire. 

The Quakertown Stove Works, Quakertown, Pa 
ans to build a warehouse, 44 RS 150 feet. 

The National Brake & Electric Co., Milwaukee 
ll build a foundry addition, 166 x 180 feet 
The Davenport Machine & Foundry (Co., Daven- 
rt, Iowa, will erect a foundry and machine shop. 
The Ervin Foundry & Mfg. Co., Adrian, Mich 
ntemplates the erection of additions to its plant 


ihe Superior Steel Castings Co., Benton Harbor, 
Mich., is reported planning the erection of tw 

nts. 

The W. J. Reese Brass Foundry Co., Keokuk, 


wa, contemplates the erection of a foundry 


lilding. 
The Davitt Iron Foundry, Springfield, Mass., cor 


f{ a foundry building, 55 x 


nplates the erection 
5 feet. 

fhe American Car & 
\v. Va., contemplates the erection of an extensio1 
its plant. 

The Altenberg Tire & 
t, Iowa, contemplates the erection of a foundry 
{ machine shop. 

The plant of the Seymour Mfg. Co. recently was 
hased by the Farrell Foundry & Machine Co., 
onia, Conn. 

The Landlan Haven, Mich., 
ntly purehased a_ site on which it plans the 


Foundry (Co., Huntington 


Equipment (Co., Daven 


= 


Foundry Co., South 


tion of a plant. 
lhe Atlas Brass Foundry Co QSL South Front 

Columbus, 0., has completed the erection of 
iddition to its plant. 

Johnson Bronze Co., New Castle, Pa., plans 
erection of an addition to its plant to house 
undry and machine shop. 
he Weir Stove Co., Taunton, Mass., is erecti: 
iddition to its plant to teplace an ant 

ds structure now in use. 

pitalized at $5000, the B. & § 

Ne York, recently was chartered by V. E 
Morris avenue, and others 

Liberty Foundry Co., 1831 Centerline street 


Foundry Co 
Bietry. 


I t, contemplates the erection of an _ additior 
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Ltd., who died June 11, at his home 
in Montreal, Que., after a brief ill- 
was born in England in 1850. 
He arrived in Canada as a boy with 
his father, Thomas E. Blackwell, who 
was the first general manager of the 
Grand Trunk railway. Kenneth Black- 
well was apprenticed as a mechan- 
ical engineer in that road’s_ shops, 
Point St. Charles, Montreal, later be- 
ing appointed mechanical superintend- 
ent for its division between Montreal 
and Toronto, with headquarters at 
Belleville. He later became mechan- 
ical superintendent of the Chicago & 
Trunk then be- 
connected Canadian 
Pacific in a simliar capacity. In 1882 


ness, 


Grand railway and 


came with the 


he commenced to manufacture rail- 
way car springs, etc., as K. W. Black- 


well and the business later became a 


to its foundry, 24 x 75 feet ind 75 x 150 
feet. 

The Dundee Foundry Co., Dundee, Mich., 
was incorporated with a capital stock of $25,000, 


recently 


hy John B. Haynes and others. 

First steel is being erected for the new $150,000 
iddition to the plant of the Anderson Foundry 
& Machne Works, Anderson, Ind 

Capitalized at $15,000, the Ypsilanti Motor Cast- 
ings (Co., Ypsilanti, Mich., recently was incor 
porated by J. C. Peil and others 

The Dayton Malleable Iron Co Dayton, ., is 
erecting a 2-story, 85 x 111-foot plant 
at Ironton, 0. on South Third street 


building 


Repairs are being made to the plant of the 
Mfg. Co., Ine, St Albans, Vt which 
slightly damaged by fire 

Foundry Co., Racine, Wis., has 
contracted for the erection of a shipping room and 
office building, to be 34 x 96 feet 

Carhart Bros 
Was incorporated with a capital stock of $75,000 
by H. A., T. H. and G. C. Carhart 

f a foundry building, 35 x 40 feet, 


Foundry 
was recently 


The Standard 
Foundry, Syracuse, N.Y 


recently 


Erection 


With a wing, 10 x 35 feet, is contemplated by the 


Bridgeport Brass Foundry, Bridgeport, Conn 
suffalo, recently 
$50,000, 


The Buffalo Brass Casting Corp., 
was chartered with a capital stock of 
by J. and G. Popp, and C. Rosenberger. 


Milton 


NX. Y., has had plans prepared for the erection of 


The Frazer & Jones Co enue, Solvay 
in addition to its foundry, 60 x 100° feet. 

Capitalized at $30,000, the North Attelboro 
Foundry Co., North Attleboro, Mass recently was 
incorporated by J. L 


Thompson and _ others. 


The Euelid Cleveland, is 


shortiy on the 


Foundry Co., expected 


to Start erection of its plant 


ihe company was organized sevegal months ago. 


the Howard Heater Co., 1015 Murphy street, Des 


Moines, Towa, has awarded a_ contract for the 


erection of a foundry addition 150 x 300 feet 
The Majestic Bronze Co., New York recently 

was incorporated with a cap-tal stock of $12,000, 

by H. Ginsberg, 210 Canal street ind others 
Capitalized at $50,000, the Carroll Foundry & 


Bueyrus, 0 recently was in 


M ichine Tool Co., 
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joint stock company with Mr. Black- 
well as president. This company later 
became the Montreal Steel Works, 
Ltd., with him as president and man- 
aging director. It was absorbed by 
the Canadian Car & Foundry Co., 
under the name of the Canadian 
Steel Foundries, Ltd., Mr. Blackwell 
becoming vice president, the position 
held by him at the time of his death. 
He was director of several large in- 
dustrial companies and was also a 
past president of the Canadian Society 
of Civil Engineers. 

Since control of the Cooper Hewitt 
Electric Co., Hoboken, N. J., was 
assumed by the General Electric Co., 
Schenectady, adjoining property has 
been purchased which will more than 
double the present floor space. 


lis 


Mma A LAL 


HN, 
Tas 


corporated by I. L. Sidlo, B. W. Jacobi, W. J 
Monahan, J. C, Hostetler and M. G. O’Brien. 

Operations in the new Ryan-Bohn Foundry (Co 
Lansing, Mich., are expected to be started shortly 
Erection of the plant is nearing completion 

The Portland Foundry Co., Augusta, Me., recently 
was incorporated with a capital stock of $512,500 
by D. A. Leland, W. T. 
drews. 

The Haywood Foundry Co., Indianapolis, 
was chartered with a capital stock of 
by M. E. Haywood, A. H. €. 
Farris. 

The Richmond Hill Foundry, New York, recently 
was chartered with a capital stock of $5000, by J 
M. O'Shea, 189 Montague street, Brooklyn, N. Y., 
and others 


Gardiner and C€. L. An 


recently 
$150,000, 
Cromley and Harry 


Contracts have been awarded by the New Haven 
Stove Repair Co., New Haven, Conn., for the erec- 
tion of a plant. 24 x 103 feet, with a wing 12 
x 24 feet. e 

The Kelley Foundry & Machine Co., Elkins, W 
Va., recently was ineorporated with a capital stock 
of $25,000, by Samuel T. Spears, €. H. Hall and 
5S. H. Watring. 

The Pioneer Brass Works, Indianapolis, contem 
plates the erection of a foundry, 150 x 150 feet. 
Charles Brossman, Merchants Bank building, is ar 
chitect in charge 

The Carroll Castings (Co., East Chicago, Ind 
recently was incorporated with a capital stock of 
$250,000, by Leo F. Carroll, Hugh E. Carrot! and 
Markwood W 

The Charles D. Hevenor Co., Buffalo, recently was 
incorporated with a capital stock of $100,000, to 
make machines, parts and castings, by H. M. and 
J. H. Frotheringham and others. 

The American Car & Foundry Co., Chicago, has 
bought an additional tract in connection with its 
already large holdings, and it is said the site 
will be utilized for plant extensions. 

The Boston Brass Co., Ine., Boston, recently was 
incorporated with a capital stock of ~ $100,000, 


Coursey. 


by Joseph <A. Maynard, George H. Maynard and 
Raymond P. Maynard, Chelsea, Mass. 
Neemes Bros., ‘Troy, N. Y., recently was incor- 


porated with a cap'tal stock of $125,000, to manu- 
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M. Neemes and 
New York. 
erecting 


facture castings, by O. G. and C. 
G. N. Reese, 69 West Fiftieth street, 
The Champion Foundry Co., Piqua, 0., is 


three factory units, each 80 x 112 feet. 

The A. J. Lindemann & Hoverson Co., Milwaukee, 
manufacturer of stoves, etc., plans the erection 0 
an addition to its plant, 60 x 82 feet. Klug 


& Smith, architects 
in ¢eherge. 

The 
plans the 


be 123 x 


Mack building, Milwaukee, are 
Plow Works, Mead street, Racine, Wis. 
erection of an addition to its plant, to 
138 feet. Foltz & Brand, 111 West 
Washington street, Chicago, are engineers in charge 
of the project. 

The foundry at the American Car & 
Haute, Ind., plant, 
eight years, will be 
The plant will be 
automobile castings. 

The Westport Brass 
Conn., is erecting a 
was recently incorporated 
$25,000, by J. Klein, 
port, Conn., and others. 

The new plant of the 
Co., ‘Talladega, Ala.; has started operations. 
men are employed and this number will 
creased to 200. Sanitary pipe will be manufactured 
R. T. Hicks is in charge of operations. 

Data, catalogs and _ information 
equipment are desired by the Owego 
Machine Co., Owego, N.Y. The 
to build a frame addition to its 
feet, so that it can be extended readily to 
x 108 feet when necessary. Pierre 
proprietor. 

The Walker-Stuart Foundry Corp., 
with a 

Walker, 


Case 


Foundry 


(o.’s Terre which has been 


idle for 
shortly. 


placed in operation 


engaged in making 
Westport, 
company 
stock of 
Bridge- 


Foundry, Inc., 
small plant. The 
with a_ capital 
1862 Second street, 
Talladega Pipe & Foundry 
Fifty 
be in 


regarding foundry 
Foundry & 
company 
plant, 36 x 


plans 
78 
7k 


Duvinage is 


Meriden, Conn., 
stock of 
Doolittle, 


capital 
Amos 


has been incorporated 
$50,000, by Victor EK, 


John Roach, Henry Bradshaw and William Stewart, 
Torrington, Conn. It has leased the foundry of the 
Thomson Drop Forge Co., Plantsville, Conn., and 
will make special castings. Operation will be 
started shortly. 

0. R. Allerton and W. E. Allerton, of the Aller 
ton Pattern Works, Benton Harbor, Mich., — will 
head a new company soon to be organized. These 
interests have purchased a 60 x 100-foot plant 
which it is expected will be utilized as a foundry. 


The Bryan Pattern & Machine Co., Bryan, 0 


has opened its new plant, which takes the place 
of one damaged by fire several months ago. 

The ‘ Modern Fouidry & Machinery Co., Minne 
apolis, is to erect a new plant at Hiawatha avenue 
ind Thirty-second _ street. The foundry, which will 
be 78 x 140 feet, and be of steel and concrete 
construction, will have a 10-ton daily capacity of 
light gray iron castings. A 50 x 80-foot machine 
shop will be — operated. All modern equipment 
will be installed and operations conducted on 


modern lines. 

A new iron’ foundry which will specialize in the 
production of seil fittings and 
established 
by a new known as the 
Co., which has incorporated 
stock of $100,000. 0. A. Arneson is head of the 
organization. Others interested are: Frank J. 
Farnam, N. J. Werner and F. J. Kraft. A new 
foundry building will be 
ent plans. 

The Olney 
corporated 


pipe, castings of a 
at Kenosha, Wis., 
Kenosha Foundry 
with a capital 


similar nature, will be 
company 


been 


erected according to pres 
Foundry 
with a 


the plant 


Co., Philadelphia 
capital stock of 
of the Fairmount 


recently in 
$600,000 ha 


purchased Foundry (€< 


All the stock of the new company is controlled 
by the Link-Belt Co., Chicago, for which it plan 
to manufacture castings, according to advices 
from H. H. Cook, secretary. Officers of the com 
pany are: President, Charles Piez, and vice pres 
dent, S. B. Peek, The principal office of th 
company is at 180 West Duncannon avenue, Phila 
delphia, 

Purchased by, €. F: Drozeski, D. A. Drozesk! 
and F. TT. Kennedy of the Saginaw Malleable 
Iron Co., Saginaw, Mich., the plant formerly known 
as the Franklin Park Foundry Co., Franklin Park 


(Chicago, will be operated as the Central Malleable 


THE FOUNDRY 


Castings Co. The plant consists of a malleable 
iron foundry, 72 x 432 feet, in which two 12-ton 


air furnaces are installed, and which have a capacity 
of 450 tons of malleable castings monthly. A 
gray iron foundry, 72 x 160 feet, with a monthly 
capacity of 800 tons is also included. 
Enlargement of the agricultural implement works 
of the Van Brunt Mfg. Co., Horicon, Wis., is 
being put under way. The company plans to expend 
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SAND CUTTER.—The American Foundry Equip- 
ment Co., New York, is circulating a small 
folder containing a list of users of its automatic 
sand cutter. 

PHOTOGRAPHIC LENSES.—Bausch & Lomb Optical 
Co., Rochester, N. Y., has published an _ illustrated 
booklet in which photographic lenses are described 
and illustrated. 

CUTTING TORCHES.—Emphasizing the use and 


economy of 
the Davis 


cently has 


light, portable, automatic cutting torches 
Bournonville Co., Jersey City, N. J., re- 
bulletin featured with 11 half- 
page demonstrating the different phases 
in the use of their torch. 

GRINDING WHEELS 
of wheels for 
a booklet 


issued a 
illustrations 


A discussion of the balancing 
grinding is to be 
prepared by the Norton Co., 
Mass., in addition to explanations and 
of the benefits from proper balancing 
illustrations of the methods to be followed. 
AUTOMATIC SCALES.—The American Kron Scale 
Co., New York, has published a 62-page illustrated 
booklet in which weighing equipment for  ware- 
houses, factories, transpo:tation companies, etec., is 
described and _ illustrated in detail. These scales 
are of all metal construction and _— substantially 
built. Specifications and other data are given. 
OIL BURNERS.—A 4-page leaflet is being cir- 
culated by Alldays & Onions, Ltd., Birmingham, Eng- 
land, in which general information is given on the 
aplication of oil burners to. stationary, locomotive 


precision found in 
Worcester, 
enumerations 

there are 


and marine boilers of ali types. According to the 
leaflet, these burners can be fitted to practically 
every type of boiler. Some interesting data and a 


number of 
drawing are 
BUILDING 
phlet in 
hand 


illustrations, including a diagrammatic 
given. 
CONSTRUCTION.—An 


which an 


attractive pam- 


illustration placed on the left 


page is alternated with an industrial sermon- 
ette located on the right hand page has been 
prepared by Frank D. Chase, Ine., Chicago. The 
topics for the sermonettes taken from familiar 
proverbs and maxims are written so as to contain 
engineering advice and information which applies to 


general business development and engineering service. 

PORTABLE CONVEYORS.—General information on 
portable conveyors is a part of the contents of a 
bulletin of recent date, issued by the Portable Ma 
chinery Co., Passaic, N. J. Power machines, with 
or without motors, conveyors, belts, lifting and 


lowering devices, transportation and other details of 
conveyors are discussed, Among the full _ page 
illusttations demonstrating different uses are diagrams 


showing the sizes of belt widths, length of con 


veyors, weights and horsepowers. 
ROTARY COMPRESSOR.—The Jackson Compressor 
Co., Inc., Denver, Colo., is circulating an  8-page 


illustrated booklet in which it describes 
compresso:s. 
according to the booklet are 
ing only five moving 
air and a_ like 


cylinder and 


and illus- 
compressors, 
constructed, hav- 
necessary to compress 
parts making up the 
light weight and 
capacities. Specifications 


trates rotary air These 
simply 
parts 
number of 
base. They are 
their 
given. 
Ross-Tacony 

Philadelphia, has published a 
booklet in which crucibles of 


small in size for 
and other details are 
CRUCIBLES.—The 
Tacony, 
trated 


Crucible 
22-page 
various 


Co., 
illus- 
types 
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$150,000 in new buildings and equipment, and the 
most important item of new construction will bx 
the erection of an addition to the foundry, which 
will double the plant’s capacity. The addition wil! 
be 80 x 200 feet. In addition to this structure 
shop addition, 50 x 120 feet will be built 
as will a storage building, 40;:x 150 feet. F. H 
Clausen is president and general manager of the 


a forge 


company. 


tilt 
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and sizes are described and 
clude crucibles, 


retorts, stirrers, 


illustrated. These ir 
steel crucibles, phosphorizers 
skimmers, and special crucibles. A 
number of the illustrations show various parts o 
the company’s plant and the last few pages 
the booklet are devoted to instructions as to th 
care in handling and the use of crucibles. 
HEATING AND  VENTILATING.—The fan sys 


brass 


tem of heating, ventilating and humidifying, adapt 
able for use in public bu'‘ldings, schools, ir 
dustrial plants, ete., is described in a 116-pagi 
illustrated booklet recently published by the Buffalo 
Forge Co., Buffalo. In this booklet stress is laid 
on the principles underlying the various steps 
in the determination of suitable apparatus 1+ 
meet all conditions of heating, ventilating and 
humidifying, The data given are supplemented by 
charts, illustrations, tables, ete. 


AUTOMATIC 
automatic 


FURNACES—Automatic and = sem 
furnaces for continuous heat treatment 
the subject of a bulletin recently published | 
W. S. Rockwell Co., New York. Illustrations ar 
shown both of the charging and discharging en 
of different types of automatic furnaces 
those used for heat treating crankshafts, 
tempering and annealing. 
furnaces for 


includ 
hardeni: 
Quenching tanks and rotary 
annealing bolts, 


rivets and cups 
also shown. Under the discussions, general descr 
tions of heat treating, furnace installation and other 
subjects are given. 

THERMIF WELDING.—The Metal &  Thermit 
Corp., New York, has issued a revised edition of 
pamphlet ‘‘Laboratory Experiments with the Ther 
mit Process of Welding.’’ This pamphlet is said 


to be useful as a guide to 
ing them with the 
and the results obtained through its use. Various 
experiments are described and illustrated, which are 
intended to show the speed of the reaction, the heat 
produced and the effects obtained by the superheated 


students in 
substance, its 


acquaint 
characteristics 


liquid slag and the superheated liquid steel. 
PNEUMATIC TOOLS.—The Keller Pneumatic Too! 
Co., Grand Haven, Mich., has issued its catalog 
No. 5 This is a handsome book, carrying _ illus 
trations, descriptions and specifications of thei 
pneumatic riveting, chipping and scaling hammers 
jam__riveters, holders-on, staybolt _riveters, __rivet 
busters, sand rammers, valveless and corliss valve 
drills and grinders, rivet sets, chisel blanks, hose 
ete, An item of particular interest describes 4 
riveting hammer that is a considerable departure from 
the hammers known by pneumatic tool users wl 
to this time. 

PORTABLE FLOOR CRANES. —- The Cantor 


Foundry & Machine Co., 
a 34-page 


Canton, 0., 
illustrated booklet, in 


has published 
which _ portable 


floor cranes and hoists are described and_ illus 
trated. In operation these portable hoists raise 
the load with a lifting crank, which is on the 
gear shaft and which can be locked at any 
point by pawl and ratchet. The yoke rests on 
an eccentric axle, and the axle can be thrown 
back by raising the handle against the arm, and 
the weight of the machine is then shifted and 
rests on the front wheels. When the handle is 
pulled down the axle lifts the weight from the 
wheels and the entire load is carried by yoke 


Other details and data are given. 








